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DESIGN WHT FLAIR... 


__ luster. Nickel p r undernea A hot idea... 
chromium prevents base metals 9-9 {§ Durable chrome with good extra thick layers of 
, clean Ss ea: - Nickel underneath for lasting beauty. 


Nickel, under chrome, over base . . . Chrome 
gives you beauty. Nickel plating makes the beauty 


last. Base material suits economy. Informatior 


plating underneath provides a bright metal foundation. — Write: THE NTERNATIONAL NICKEL COMPANY, INC 


AND AN te 10 WEAR 








ICKEL PLATING UNDER CHROME 


4 . 
ANCO, Inco Nickel make § We tals perf mn 








the 
Patent Debate 


continues 


Product Engineering 


e “The Little Man Can’t 
Protect His Patents” 
started it all (July 28, p 26). 


@ Readers wrote, phoned or just 
plain fumed at the author . 
resulting in a complete 
POINTS OF VIEW 
devoted to their letters 
(Sept 22, p 38). 


@ In this issue editors asked 
four prominent patent experts, 
“When is an idea worth patenting?” 
(p 28). 


@ And the November 8 issue will 
carry a patent attorney’s advice, 
Making Money with Patents is Tough— 
But Not Impossible. 


DON'T MISS IT! 





coming 

next week... 
the 

DESIGN issue 


for October 27 


FEATURING 


@ Alternate four-bar linkages 
How to find the two usable substitutes 
that will produce the same desired motion. 


@7 Closer looks at mechanical properties 
Stress properties that seem hidden 
are right in the test data. 


@ Copy those drawings on microfilm 
How miniaturization can reduce costs 
and add engineering work space. 


@ Numerical control—what it’s doing 
How the machines actually operate, 
with a step-by-step example. 


@ Flat belts for adjustable-pitch pulleys 
Segmented belts combine lateral 
stiffness and lengthwise flexibility. 


@15 Adjusting devices 
A selection of basic arrangements that 
provide and hold mechanical adjustment. 
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October 20, 1958 
JREU 


TECHNICAL EVALUATION OR POLITICS? How are decisions made 


when an economy wove hits rival weapon projects? 


NUMERICAL CONTROL AND THE DESIGN ENGINEER. How his methods 
will be affected by latest manufacturing techniques ...... . 


TRENDS IN APPEARANCE DESIGN. Designing a product—then and now 


POINTS OF VIEW. Four prominent patent experts discuss: When is an 


New laminate is flame-retardant, low in cost 
Plastic bond needed for future missile casings. . 
Magnetic materials coming to market 


Pigments protect products from heat, light, ozone. . . 


Radioactive waste disposal worries reactor builders 
Coatings to protect molybdenum and columbium. . . 


Automation in Red China moving fast 


Transistorized intercom operates on batteries 
Reactor ratings—electrical or thermal? 


30 million character storage in British computer. 


Reactor miniaturization may lead to aircraft propulsion . . 
Smail car designed in Holland headed for Canada... 
Nuclear energy needed for moon trip . . . 

Predict aluminum engines lighter cars . 


Copter tail rotor has variable speed... . 


Refrigerant lubricant qualities under study. . . 


Torsional vibration measured by strain gage... . 


Defense contractors granted “proprietary rights” protection 


Small Business to get easy government capital 
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2 SIDELIGHTS 


@ Numbers will always fascinate 
us, whether as an elegant means 
of machine control (p. 23) or in 
the form of statistical inquiry 
lor example, the Kaiser Builder 
writes of a Llovds ot London 
survey of paper clips purchased 
in Britain. The result: 24. 

dropped on floors, left in draw 
and swallowed by children 

is Stakes for card games 

© twisted and broken dur 


ing phone calls; 2 to repair women’s 

is toothpicks and ear scratchers; 5.3 is nail cleaners; 3.9 as pipe 

cleaners: 20 as paper clips. These figures seem about right, but we 

have another question: Four years ago our secretary filled the little com 

partment in our desk drawer and we are prepared to swear that no clips 

have ever been added to the supply. We use at least 10 paper clips each 
| 


day, but the compartment is still full. Friendly gremlin 


@ You'd think nothing ever goes wrong in scientific experiments if 
read the published papers, and this is particularly true in the nuclear f 
where serious problems threaten pp. 8 and 10 Vherefore we wer 
fascinated by a Geneva paper by Dr. A. Hollaender describing experi 
ments to determine the effects of radiation on mice. In one experiment 
1 cat ate some of the irradiated mice at a critical stage of exposure 
When asked what happened to the cat, the author said it had “given its 


life for science.” Ni ca 1 voluntary contribution. of cout 


* A reader's letter published in the Sept § issue insisted that handwrit 


ing analysis was probably the best and certainly the ch¢ ipest way to han 
dle personnel selection. Since then we have received five letters and a 
phone call from responsible engineers requesting the name of a good 
graphologist. As a result, several heated discussions have d« cloped among 
the editors, with opinions ranging from “downright nonsense” to 

might be something in it In anv case, no one sends handwritten notes 


ny mor 


Product Engineering 
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MORE OF THE GARLOCK 2,000 


No More Stuffing Box Maintenance! 


Install 
Garlock 
Package Seals 
on Your 
Present Pumps 


ELIMINATE LEAKAGE AND 
SHAFT WEAR 


REDUCE DOWNTIME 


CUT MAINTENANCE COSTS 


When leakage and maintenance are serious problems in the operation of 


your pumps you'll find a perfect answer in Garlock 


Installation on new or existing equipment is simple. 


MErEcCHANIPAK* Seals. 
And, several designs 


are available to meet a variety of operating conditions: pressures to 150 
psi, temperatures to 212° F., and shaft speeds to 2000 feet per minute. 
Sizes for shafts from *¢” to 3” diameter for sealing against water, oils, 


alcohol, mild acids and solvents. 


MecuANIPAK Seals are another important part of “the 


CGarlo« k 2,000"... two 


thousand different styles of packings, gaskets and seals for every need. It’s 


the only complete line ... that’s why you get unbiased recommendations 


from your Garlock representative. Ask him for complete data on this long- 


life, maintenance-free MECHANIPAK Seal. Or write for Folder AD-150. 


THE GARLOCK PACKING COMPANY, Palmyra, N. Y. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S 


GQarnwtocx 


Packings, Gaskets, 


Rubbe r Expa nsion 





CIRCLE 51 


READER SERVICE CARD 


- Stationary Seat of ceramic, Ni 


Resist, or bronze has precisior 
lapped sealing face for perfect con 
tact with carbon ring 


. Vibration Ring of Buna-N posi 


tions stationary seal in a flerible 
mounting and acts as stalic seal 
Seal Ring of carbon is also pre 
cisely lapped to match sealing face 
of stationary seat 

Roll type Bellows pern 
movement of seal ng 

Shell, encases entire rotary 1 
and furnishes mechanical drive 
for seal ring 


- Stainless Steel = otery wilh 
l led 


load precisely calcu 


area of seal 


a fo face 


Stop Collar, or shoulder, posi 
lions eal flo 
length 


specified opera 


and Canada 


Oil Seals, Mechanical Se als, 


Joints, Fluorocarbon Products 


*Registered Trade Mark 





How can CREATIVE 
woopD 
ENGINEERING 
help you? 


@ Research in improving present 
wood products? 


@ Development of new wood 
products? 


@ Research in completely new 
‘“‘wood-combination’’ materials? 


if your problem involves wood (and 
maybe it should) Gamble can help! 
Gamble Brothers’ 65 years of creative 
wood engineering has greatly expanded 
the usefulness of America’s great renew- 
able resource. Gamble has pioneered new 
processes and new products involving 
wood-and- plastic, 
wood - and - metal, wood - and - synthetics 
and countless others 


nical 


wood-and-fiberglass, 


Perhaps our tech- 
knowledge of the properties of 
more than 130 commercial wood species, 
and the application of this 
knowledge to today’s design and develop- 


creative 
ment problems could be of service to you. 


Send for FREE booklet 
Illustrating GAMBLE services 





This 28-page booklet describes Gamble 
facilities and services in detail. Includes 
many photographs of unusual products 
designed, tested and perfected by Gam- 
ble Brothers, Write for your copy today! 
Gamble Bros., Inc., 4617 Allmond Ave., 
Louisville 9, Ky 


GAMBLE BROTHERS 


Incorporated 


Louisville 9, Kentucky 


CIRCLE 52 READER SERVICE CARD 


READER 


COegEeEER ee State aecrass 
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Ce ee ed 
seene 


Thanks from Moscow 

@ These two letters came 
in Moscow | both arr 
ind, to the } 


nsored.—lI 


the Editor 
I am very grateful t 
1 the copy of Propuct ENGcIN1 


The French Way 
levoted to \ it lo the Edit 
tay in the viet 
I iin reminde¢ 
ogethers and I 


to vou 


ind 


sent, the one 


I offer apologies 
swering, Dut for il i i n I I 
I was not in Moscow an rece 1 y position 
letter and maga t I 1¢ 
10th of August 
ke ive ind Was 

A cursory 
loes not permit n 
ments. But it seem 
published tter 


readers of the 


ny, manuta 


going-OV 


thing 

magazine 
your short stay in the 

published account 

I am happy that my gift 

vife and that you saw ntion th 
Pleas nd 
family A. GRECHUK 
Assistant to Dire 


in the published account 
regards to your 
) 1? 
Pers Nal 


Mi 


the Editor 
Thank you for 
Propuct ENGINEERING (July 14 
ing the story on ENIMS, our hig 
4. E. PROKOPOVIC! 
Chief Engine: 


Instit 


sending m 


perimental Scientifi 


for Machine Tools 


® This Russian te 


} 


no 


poem on 
was submitted by a reader w 

East Germany He prefer ) Ten act tov 
Ed Otherwis« 


; 


iInonymous 
>w yrk h .) 
Keine Bretter 
Fiir das 


fiir die Lauben 
Auto keine Schrauben 


mnt trom 


} ) 


O EDITOR 


lilemma—unable 


r to draw very littl 


CHARLES HEURTEY 


lent, Heurtey et ¢ 
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DEVELOPMENTS 
TO WATCH 


Lubricating abilities—and disabilities . . . 


. of refrigerants are getting a close look as oper 
ating temperatures of industrial as well as military 
equipment rise. Reports in some cases are surprising 
and apparently contradictory. 

At the ASME-ASLE conference, for instance, 
Stanley Gray of Fairchild Engine & Airplane Corp 
reported a study of bearing lubrication with Freon 
12 that gave it a good recommendation for use as a 
liquid-phase lubricant (at low temperatures), but 
cast doubt on its effectiveness as a vapor-phase (ele 
vated-temperature) lubricant. At low temperatures, 
there was some sliding wear on the retaining rings, 
but this is overcome by adding 1 or 2% 


oil (VV-L-825 


of petroleum 
to the liquid Freon 


But as a vapor-phase lubricant (for 
ibove 110 F), he labels Freon 12 “‘not feasible,” « 
when stainless stcel balls and retainers 
when 52100 steel balls are 


Or 


irc used 
used with bronze 
silver retainers, “excessive retainer wear 0o¢ 
and no evidence exists of a lubrication film 
On the other hand, at the ACS meeting 
Donald Buckley of Lewis Flight 


cago, Py ypul 
Laboratory reported that Freon-typs 


7ASES 
good job of lubricating nickel and cobalt 
temperatures to 1200 | 
The kev, of course, is the specific 
the Freon-tvpe 
enough at least to rate 


under some conditi 


design applicat 
lo 


1 


and compounds rk 


promi 


consicde rath 


Reactor miniaturization and mechanization 


promise more efficient power plants and smaller 
weapons, open new opportunities for designers of 
mechanical parts, and may eventually provide a long 
sought breakthrough on aircraft propulsion. 

At the UN Conference on Peaceful Uses of Atomic 
Energy, French scientists described a tiny homogene 
ous reactor that operates on a mass of plutonium 
weighing “barely as much as a cup of sugar” (a little 
over half a pound); and US scientists described rt 
ictors that “might be used to propel rockets, ships 
or aircraft,” yet a fraction of the size of 
present-day nuclear powerplants. 


are only 


At the same time, an AEC report, prepared by 


Low-cost, flame-retardent XXXP 


said to have excellent electrical properties and 
moisture resistance, has been developed by National 
Vulcanized Fibre Co., Wilmington, Del, and is now 
ready for evaluation. 
[he new material is a warm-punching (130 to 150 
paper-base phenolic that qualifies as Class A 


Tougher coatings that dry faster 


. . . are promised by research on an “old” material, 
tung oil, at the Department of Agriculture’s New 
Orleans laboratory. 

Pung oil, as the USDA points out, has long been 
valued for its fast-drying properties, but it lacks the 
chemica! and fungus resistance of the more-modern 
synthetics 
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Dr. W 
Corp 


signed by Los 


H. Zinn 


describes 


of il Nuclear 
an unusual turret-typ 
Alamos National Laborator 
that indexes just the the 
The aim to 


loading and unloading of nuclear element 


Engi 


Gene! neer 


reactor 
unit has 


1 COrTC Wal 


of a machine tool operates 


nate the need for the myriad holes on the 
tional reactor face by 


inserted and removed 


con 
which individual element 
This reacte 
It nitrogen a 
working fluid for a dire 


ind is expected to have an 


r has other 


esting features as well uses t 
as a coolant and the 
nected gas turbine, 
efficiency of 


30.2 


laminate .. . 


electrical insulation 
for at least 1 to 14 
strength. Major uses are expected to be in ¢ 


the | 


ind 


L, dir 


has 


stands ct-flame 


fair mechan 


sec, 
clad materials for printed circuits and the like 
the price will be “just slightly above” that of 


standard NNXP grade 


ital 


Now, though, using a new 
tives, USDA researchers produ ed b 
ind epoxy-based tung oil coatings which a1 


sh ~ 


t and 
have 
faster-drying but also 
ilkalis, 


coatings are being produced in 


impro ed Tesl 


ind to rot and mildew. Th 
pilot | 


iluation is under wa 


water and 


and industrial e\ 


temperatur 


na 


monel 


in Ch 


can do 
illovs 


‘ 


ai 


int 


t¢ 


1¢ 


t 


Th 
tur 
simp! 


ind elim 


oppel 


and 


h 


new 
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Another new product from 
Rockwell-Standard: 


HYDRA-DRIVES 
POWER SHIFT TRANSMISSIONS 


A torque converter...and 4 speed transmission in one compact package! 


Hydra-Drives Power Shift Transmissions put more 
power to work...smoothly... efficiently... econom- 
ically. Proved in hundreds of vehicles for three years, 
these units assure top work output of heavy-duty 
equipment. Engine lugging and heavy shock loads are 


eliminated. A 3 to 1 torque multiplication makes start- 


ing fast and effortless—even with heaviest loads. 

Simple to operate, too, a flip of the operator’s lever 
accomplishes power shifts within each range and 
without any interruption of the power flow. Auto- 
matic features of the converter and ease of power 
shifting simplifies operator training and lengthens 
vehicle life. 

With four speeds forward and reverse, the Hydra- 
Drives Power Shift Transmission is ideally suited for 
vehicles which must travel in both directions during 
anormal work cycle. Rated at 550 ft. lbs. input torque, 
they can be used with a wide range of internal com- 
bustion engines up to 250 H. P. 


The Transmission and Axle Division of Rockwell- 
Standard specializes in drive components only, and 
does not compete with manufacturers of end prod- 
ucts. Take advantage of 50 years’ experience in the 
manufacturing of power transmission components, 
specify Rockwell-Standard. 


HYDRAG DRIVES 


ROCKWELL-STANDARD CORPORATION 
TRANSMISSION AND AXLE DIVISION 


DETROIT 32, MICHIGAN ¥ 


Products of ROCKWELL-STANDARD Corporation 


CIRCLE 53 READER SERVICE CARD 
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f+V a al=-i al eost-ial 


---Washington 


DEVELOPMENTS 
TO WATCH 


More protection on “proprietary rights”. 
has been given defense contractors New i 


guia ontractual requirem 
tions that have been awaiting 


in announcement will R & D contract 
cover manufacturing methods or processes, treatment furnish th 
ind chemical composition of materials, plant lavout 


WW il] 
military with 


from. the pri But 


\ 
ind tooling, and other such manufacturing secrets 
Ihe Pentagon has had pretty much of a blanket 


requirement for such information But now, 


tracts will 


products bought for R & D 
mal proprictary information 
con furnish detail 

spell out in detail the amount of techni ind other fact 

il data to be furnished. There are three important 


practice the proce 
changes in the new regulations 


! 
idequate substitute 
1) In general, contractors won't be required t 2) Thi 


chang pecin¢ 


provide proprietary data for so-called standard com prictary-data 1 


requirement 
mercial products the government buvs under adver 


in R & D mod 


tised procurem nt 


K:xception to the rule will be only when a ] 


Cicdl 
ernment is established” and spelled out 
| 
l'rade secrets will then be « 


gotiation for such data and th 


Plastic bond for missile casing . 


is being pushed hard. According to reports, reason i 


that the military needs a thin, strong structure to xperimenting 
house the high-flying supersonic missiles, and welded \ big stumbling 
| 
construction leads to brittleness in the high-strength 
metals 
Aerojet 


exploring 


1 
aown when tem] 


But National Bur 
working on a Navy contract, 1 this problem 
construction that is bonde¢ 
vith an organic res This is based on a British 
patented cess, with most of the information 
classified erojet claims to have run several suc 
tests on the process 


ot} 


} 
il 


ier companies are working in the 


The little business firms . 


that is, those qualifying as small business und 
government rules, are in line for easy government 


stimulated capital on long-term loans 
Congress set up an investment structure this ve 

designed to aid small companies. It established 

$250-million revolving loan fund to be subscribed 


to by financial houses and others who have previoush 
shied away from this type of investment. In turn 
the investment companies are to loan money to the 
mall business firms, with interest rates set at stat 
naximum And, loans can be made for 10 vear 
with a 10-vear extension 
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Leola te! om’, AL t=) cco | 


Transistorized intercom .. . 


. that will sell for about $50, operates on two 
+.5-v dry cells, has been designed by an Austrian firm 
A six-line main station is priced at $51 (US equiv 
alent); substations, $10.85. Several alternate de 


DEVELOPMEN 
TS 
TO WATCH 


signs will be produced as well; one featuring a cut-off 
circuit designed to prevent listening-in by other 
phones connected to the same line 

Reinauer & Co, Vienna 6, will be the distributor. 


Disposal of radioactive wastes is worrying .. . 


. nuclear-reactor builders all over the world. It’s 
a problem that makes difficulties of “The Sorcerer’s 
Apprentice” seem minor. 

To be sure, suggestions for solving it are plentiful 
Dump the wastes in the sea; pipe them into under 
ground chambers; process the wastes and make use of 
the radioactive materials; and so on. But no sug 
gestion to date meets all the requirements of simplic 
itv, safetv, and low cost. 

lor example, at the recent UN Conference on 
the Peaceful Uses of Atomic Energy, Canadian 
scientists suggested incorporating the wastes in 
glass, then storing them underground. Glass is a 
non-leachable material which is darkened but not 
destroyed by radiation, therefore relatively safe 


Small car designed in Holland . 


... that country’s first in 50 years, is now scheduled 
to reach the Canadian market before it gets to the 
US. Latest word is that “‘a limited number’ will be 
shipped to Canada next year; but US distribution is 
“two or three years away.” The car is a 2-door 


Torsional vibration is measured 


. with the aid of strain gages in an instrument de 
veloped by Fiat of Italy. It’s basically similar to the 
Geiger torsiograph, except that it uses S-shaped leaf 
springs equipped with strain gages—four in all—in 
place of the usual mechanical amplifier and recording 
unit, and connects them together to form a Wheat 
sone bridge that feeds a recording oscillograph. 

Fiat will supply two types: one for slow engines 
(120 to 600 rpm); the other for higher speeds (500 
to 2000 rpm); and has developed a battery-operated 
recording unit to be used where ac is not available. 


NEW TORSIOGRAPH features S-shaped leaf springs 
A, carrying strain gages D to record the movement given 
to a mass B rotating on a shaft C. 


from this point of view. But even this “cheap” 
solution would add about 0.02 mills/kw to the cost 
of power and would require 5 to 50 acres of disposal 
ground a vear for a 1000-mw reactor 

Right now, the primary storage svstem used in the 
US is storage in steel tanks; but no one knows how 
long the tanks will last—and we've already got 65 
million gallons stashed away, with much more to 
come. 

Whatever the final solution, though, it will mean 
a demand for new-type pumps, valves, motors and 
handling equipment that can not only stand up to 
radiation and be operated by remote control, but 
will also be easy to decontaminate and keep clean, 
and will last many lifetimes under rough conditions 


sedan with a tiny (2-cyl, 22-hp) engine, will be priced 
in the $1000 range. Manufacturer is Van Doorne 
Automobielfabriek NV, Eindenhoven, long a pro 
ducer of commercial vehicles but never before in 
the passenger field 








@ A LOGANSQUARE CYLINDER 


2 competitors’ cylinders 


Sf 


do they 

LOOK ALIKE? 

..- bund they do 
ow the surface... 


Logansquare Cylinders 


ee»-BUT LOOK AT COON care made to interchange with other 


leading manufacturers’ cylinders . . . 

BIG EXTRA PLUS VALUES 
Logan designs assure the service required for those extra-rugged applications. 
Over FORTY YEARS of cylinder manufacturing know-how. 


Built by CRAFTSMEN whose average service record with LOGAN is more than 
20 years. 


Manufactured in a plant which applies the most modern production methods. 





ite: 
LOGANSPORT MACHINE CO., INC. 
812 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG 
[] 100-1 AIR CYLINDERS [) 200-1 HYD. POWER UNITS 
(1 100-2 MILL-TYPE AIR CYLS [) 200-2 ROTOCAST HYD. 
] 100-3 AIR-DRAULIC CYLS. CYLINDERS 
100-4 AIR VALVES (CD 200-3 750 SERIES HYD. 
100-5 LOGANSQUARE CYLINDERS 
CYLINDERS (0 200-4 AND 200-7 HYD. 
(10 100-6 ULTRAMATION VALVES 
CYLINDERS (0 200-6 SUPER-MATIC CYLS 
(C 300-2 PRESSES [ 300-1 CHUCKS 
(C0 FACTS OF LIFE [1 ABC BOOKLET 
(O CIRCUIT RIDER 
TO: 


NAME 








COMPANY 





ADDRESS 
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What’s happening in SCIENCE 


Riding the atom 
to outer space 


If we are to get to the moon at any 


time in the reasonably future, 
nuclear energy will have to supply the 
power! That's the 


laboratories ill over the 


necal 
concensus from 
country 
Chemical svstems can’t do the job; and 
solar while attractive at first 
likel require far too 
much equipment to be practical 

For instance, A. L. Huebner and 
R. H. Boden of Rocketdyne Div, 
North American Aviation, point out 


encrgy, 


glance, will 


photovoltaic cells for converting solat 
energy into useful power would have 
i specific weight of about 200 Ib/kw 

far above the Ther 


would be even 


icceptable level 
moelectric generator 
further out of line, resulting, they sa 
vehick 
that is 


Chey also 


in cooling the 


in a thrust-to-weight 


comp et ly 


rat 
unacceptable.” 
that difficulty 


junctions of 


point out 
cold 
thermocouples would pose 
Solar-energ\ 


might prove attractive in some areas if 


SCVCTE 


problems collectors 


significant decrease in 


collector 
weight per unit are 
But that 1 long wav off 

Nuclear energy, on the 


aoes 


in be ichic ved 


SCCTHIS 


other hand 
omer possibility of achieving a 


itisfactory thrust-to-weight ratio, and 


considerable flexibility in application 
Right now, th 


Ways In 


two most promising 
which it 
cem to be the 
ind the ion 
In the 
reactor 
to heat and propel a reaction 
As Dr. T. C. Merkle of the | 
f California’s Radiation | 
ints out, the only 
type of nuclear propulsion and 

| 


that tl 


might be applied 
he it-exchaneget ) t 
rocket 

rormer sce diagram), the 
generates heat which is used 
mass 
niversity 
iborator 
difference between 
iemical rocket 
contained within tl 


Ing pro 


duced by the propel 


combustion 


ints There are th nik problems 
of containing the “fire” and of find 
ing materials that can stand the heat 

In the ion rocket, the nuclear 
OuTCE 


ither 


would generate electricity 
than heat. Thi 


rate in iccelerator 


in turn 
that 


engine at 


would 
would 


eject particles from the 


high speed ‘his system, unfortu 


10 SCIENCE 


of the 
cally 


into electrical terms 


mathemati 
heat units 
Ihe other rating 
electrical kw ekw is the 
itor Th order of 
magnitude of the two, as 


reactor, converted 


from conventional 


is in ind 


Reactor 
Roaotor 
\ 


gcncl output 


ipplied to a 
single re differ by a factor 


gir Beco \ ol hus, a 


equipment reactor may be big enough to provide 
wy, hy 


lonization —~ ‘ i] 
chomber be just an experimental unit that will 
] 


ictor, may 


is much as 10 30.000-kw 


ower for a colony of homes; or 


Inha\ 


only 5000 kw. of. clectrical 


generator = Acceleration power. An “ec” or a “t” in the desig 
grid 


nation should provide the clue. It’s 


t 


too casyv t 


o get the wrong impression 


Two most promising ways to apply 
nuclear power to rockets are diagrammed 
here by Martin 
is the “‘conventional”’ or 


rocket; at right, the ion type 


vhen those identifying letters are 


MuSSING 


briefs . 


Barium titanate’s electroluminescence 
is helping NBS research« 


roperties of the material 


Co engineers. At left 


heat-exchanger 


nately, does not rs study the 


itself By 
emitted by this 
material, they 
hope to obtain more inf 


ite enough thrust to tak« 
but it 


traveling 


1 } I 
looks like a inalyzing the light 
ail 

——o important piezoelectric 
it would require rel litt] 


terial to ke« p 10 ge 


rmation to 


guide its use in capacitors, sound de 
here are NeNaOUS PFODICI tectors, transmitters, ultrasonic genet 


designing an ion rocket, 
I. Fk. Nagevy f Nlartin 
told a recent SAI 


ibout 5U Kw € 


though 
Nucl 


mecting 


tors, and new ompute! memory, 


( ne 
output 
resonant fre 


devices now under cd 


clopment 


interesting finding Light 


imps tremendoush 


quencies ind 
yoint, though 


+ 1 9 
ILS Clilediil 


nefhcien 
' Recommended abbreviations for chem 
l, engineering and scie1 erms 
ntained in a new t | hect 
Manufacturing Chem 
Specific illy designed to 
lation 


ised on 


repared by the 


Guide to 
ts’ Assn 


reactor ratings sid 


iT¢ bo to lette svmbols b 


lata processing bbr 


Conventiol 


phoneti chemi 


combination of 


svmbols, and common trade us 
Ihe $-page publication, priced 
had from MCA, | 
St.. NW. Washington 


a TEN gt RR It’s Manual Sheet CA-] 


Ue, may De é 
LSC 


l’urthermot most American papers, prepared for th 
UN Conference on the Peaceful Uses 

Atomic Energy, are now 
from the Office of ‘Technical 
Washington 25, DC. Indi 
and 


papers are priced at 50¢, 
had for 


mn availability 


ire of the same ignitud 
kw gas 


S000 } 


} } 
turbine 1s about equiva ot 


obtain 
lent to a 6700-hp unit 
Not so with 


have been 


ible ] 
tors Lhe + 
getting two ratings, both in 
kw, which can lead to considerabl 


IDK 
One, roughly 


Thu kc il Ca rVices, 


idual 
complete listing mav be 


confusion similar to a 23¢ 


(lor information 
boiler rating, refers to 


tkw Thi 


thermal kw of papers prepared by other countries 


output ee PE—Oct 6, p 10 ARG 


represents he it 
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Help for the hot spots these rare carth-iron Oxide 


parent in single-crvstal form, make 
\t least a dozen coatings have been possible to visualize changes in m 
developed to protect molybdenum and etic domains. The semicomm 


material, though, 1 


columbium at te mperatures of 1500 J 
sintered, poly 


in al ivs | stec] Metal 
I 


il ¢ orp. One, steels OWN Kearfott Co, the suppli vs it | Scarcity of scarcities 
Siliconized” coating, has given pro 1 saturation flux densit ls OF 
tection to molv for as long 
hr at 1500 I’, and nearly 30 hi 
I’. Another, a modified Ni-C1 
columbium, was still going st 
1000 hr at 2200 1 


lop rating, 


gauss, and a curie point 
lempcrature coefhcient 


flux density is minus 


Protect ‘em 
with pigments 


Material that caicte 
in the } 


ind even nuclear radiati 


perature goes, 1S givcl 1 moly 
] 


ing devcloped by National 


tf Standard that omb 


rescence of he 
+5 min 


Others t hay pas cst } 


DC PIVCH a high rate TCC 


XUU ht simply by loading them with 


lude chromizing co It’s been known for some 


3090-]} 
ings (Chromalloy), Cr-Ni electroplate black-pigmented nylon and 
NBS), and several Ni-Si-B and Ni lene stand up far better 
Cr-Bi (Climax i radiation than 


PI Nov 


come to market and silicon 


tACQUCTS CXD 
Yttrium 


Magnetic materials jection 


garnets, one O ne fast radiation 


ferromagnetic material Wrght A 


most unknow1 VCaT Ago reports that bl 


] : 
Jan - p i4 abd edly prolong scl ( ) Aluminum’'s electrical progress 
1 semicomm<e 1 (s basis exposed to nuclear rad t \ 


1 


Like the even-n¢ r bat nd colors don’t do 


ntiuim ferrite PI Cy p10 fact, savs WAD\( 


protec: tion 


compared with 1 


, 
ing Black-pig 
withstand as 

gens of radiation 


treatment 


t \ 


+ 
¢ | 


il 


briefs = l ree are. stecls 


Stickiest adhesive 
Goodrich Industrial 


troducing a new g 


wa SCNISITIVC themoplasti 


ments, it claims the 
different from other 


] 


Rare-earth garnets, being readied as ‘ 
ments, will ing 


replacements for ferrite components in 
, hy ; 
nonlinear electronic devices, can be W'!l« h, in many cases, have 


pressed and ground to shape, as these hesion until now oO othe 
samples show material, savs C. O. Delong 
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Hummingbirds Are Power- 
Packed...have more energy for their 
size than an elephant. Smallest humming- 
bird is only 234” long, builds a nest only 
1” square with cobwebs. The hummingbird 
is one of nature's greatest masterpieces 


in miniaturization. 


More Miracles in 


it's just starting. Industry is on the thresh- 
old of new miracles in the world of mini- 
ature mechanisms. Best help in the prob- 
lems will be MPB who has the world's 
greatest wealth of experience in the appli- 
cation of miniature bearings 4” O.D. or 
less. MPB has more than 500 types and 


CIRCLE 55 READER SERVICE CARD 


Miniature Tape Recorder fits in 
briefcase . .. operates on hearing-aid bat- 
teries yielding 1/8000 h.p. This is possible 
because friction is reduced by two MPB 
bearings installed on the main drive shaft 
Another man-miracle in the world of 


miniaturization. 


Man With Miracles. This is Bill 
Timmerman, one of MPB's Sales Engineers 
He helped the tape recorder people find 
exactly the right type of bearing to reduce 
friction to a minimum, give failure-proof 
service and help keep original and main- 


tenance costs low. 


Miniaturization @ to come 


BEARING ACT 


sizes, specials on request, engineering and 
research facilities second to none. You'll 
want to know more about miniaturization 
and the promise of progress it holds. For 
engineering aid and/or new catalog write 
Miniature Precision Bearings, Inc., 
210 Precision Park, Keene, N. H. 


PRODUCT ENGINEERING * October 20, 1958 


AL 





Helps you perform miracles 
in miniaturization 
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Chief Salesman? 


here Is an old story about the aged storekeeper who 


family gathered about him. One by one, his children wer 
} 


redside to sav farewell, and his wife ended the parade by 
all stay right there with him. At which he summoned th« 
strength and shouted, ““Who then is tending the store? 
Ihe answer then—and in too many engineering department 
loo often, the top engineering talent is out making sales 
subtle approach, of course, that impresses the customer no end 
engineering talent may no longer be handling active management excc} 
name. But in more cases than not, the engineering work piles up whil 
best problem solvers are out impressing peopl 
I'rue, some of the equipment being bought, sold or discuss¢ 
plex and/or very confidential, so there’s an understandable desire to k 
information within the smallest possible group. It’s also true that no one ki 
or should know—better than the top engineer what his organization ¢ 
how long it will take, how much it will cost. And true that it may be n 
to swap ideas at a high level of knowledge to get the job done at all. And lastly, 
but not by any means least, a company must have orders to stay in busin 
But that’s what the sales department is for. Or used to be. The 
plexity of modern products means greater complexity in engi 


ind management just as surely as it complicates selling. Th 
department really needs intelligent, skilled and exper 
under today’s conditions. Most departments are set up 
pyramid of authority topped by presumably the best man in 
selling, or consulting, or otherwise involved in many non-engin¢ 
he cannot exercise the close control his job requires 
excellent front backed by poor cngineering—like 
movie set. 
We do not advocate a cloister for the enginee1 
too much cloistering takes them away from reali But t 
echclon roistering does too—then a department of seemingly in gl 
qualified engineers begins to mill about like a leaderless horse herd, confused 
jittery, ready to stampede, out of touch with reality 
Somebody has to run the store. It may not have 
president or the chief engineer—if the next man 
suthority and knowledge, and if the decisions he 1 
resented later by his superiors. But that tends to 
one. And it suggests that the title should be chief 


engineer 


a“ 


haat 
RL i framane 





Take a new /ook at this 


SPECIAL 
METALS 
TEAM 


A whole new family of metals has come 
“of age’ in the past decade. Titanium and 
zirconium already have progressed from 
expensive rarities to practical materials of 
construction. Other special metals will 
soon join them. 


Looking for a fast-moving, on-its-toes 
“team” to assist you on special metals appli- 
cations? Mallory-Sharon, largest integrated 
special metals producer, offers you just such 
a team. Within one organization, we control 
production from raw materials to finished 
mill products. Our entire experience and 
facilities, backed by a strong Service Engi- 
neering group, are devoted to special metals 
research and application 


To put this team to work for you, just write 
Leaders of the Mallory-Sharon technical team (/ tor.) Lee S 


Busch, Technical Director; Frank H. Vandenburgh, President: 
Graham B. Brown, Vice President, Marketing; Dan E. Cribbs, 
General Manager, Wrought Products Division. 


us about your needs or applications. 


Research - Microphotograph equip- 
ment for studying metallurgical grain 
structures. Mallory-Sharon is currently 
working on various government research 
projects, in addition to its own constant 
research and testing 


Sponge Production— Zirconium tetra- 
chloride, delivered in these huge 6-ton 
rubber containers, is processed into zir- 
conium sponge or platelets at Mallory- 
Sharon's modern sponge plant in 
Ashtabula, Ohio 


Mill Products — Both titanium and zir- 
conium are available from Mallory- 
Sharon in sheet, strip, rod, bar, plate 
and other shapes. All are closely quality- 
controlled as to mechanical properties 
and chemical composition 


MALLORY g& SHARON 


MALLORY-SHARON METALS CORPORATION - 


NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium © Special Metals 


14 CIRCLE 56 READER SERVICE CARD PRODUCT ENGINEERING * October 20, 1958 








® But design not necessarily the chief determinant—politics to 


be a big factor. 


® Missiles, aircraft, communications, among projects to be af- 
fected by Administration decision to stay with $42 billion 


defense budget. 


W AsSHINGTON—The Defensc Depart 
ment 1s once more under the gun of 


an Administration economy drive, and 
Pentagon budget-cutters 
their 
projects with competing or rival objec 
the 


p’ projects which have been run as 


are training 


sights on weapon<levelopment 


tives. These arc so-called “‘back 
ul 
extra insurance for vital programs, and 
other duplicating research and develop 
ment cfforts tabl 


Pentagon budget planners hope to save 


sec from which 


several hundred million dollars 
According to a Propuct ENGINEER 
R & D duplica 


inced missile and 


ING survey, most costly 


tion exists in the ad\v 


urcraft fields, where each service has 
been pushing ahead with limited co 
ordination by the Defense Depart 
ment. And it is in these fields that 
weeding-out of. projects will occur 


Some of the major decisions will bx 


made over the next two months as 
work is completed on the fiscal 1960 
defense budget. So most cutbacks may 


not be reflected until after next July | 


when new funds are required to con 


T¢ 
tinue current projccts 

Some projects will be discontinued 
outright; the 


| 


Ted 


others will be 


scope yt 


uced. A major objective is to pre 


vent competing research projects from 


moving too far into the advanced 
hardware stage 
Keep these key points in mind 


@ Design and other technical con 
the 
out 


siderations will not necessarily be 
chief determinant in 
duplicating R & D activity 

eln 


washing 


many instances—particularh 
ot 
technological superiority for one proj 
ect ] 


will plav a 
big role. Congressmen will push proj 


when there’s no clearcut evidence 


+} 


| 
over another poltic s 


ects of contractors in their districts 
@ Military 


strings to hold their own pet programs 


bureaucrats will 


pull 


e Industrial contractors will engag« 


in politicking to influence Defens« 
Department decisions 
Hlere is a rundown of outstanding 


PRODUCT ENGINEERING + October 20, 1958 


THE ENGINEERING WEEK 


Axe Hovers Over Rival Weapons Projects 







mtintiied volum produ tion of Th 
by Douglas Aircraft, AC Sparkp! 
iid other contracto Ni n 
output of Jupiter (Chrysler Corp | 
Instrument) will ntinuc only unt 
ther nough vent t juip ft 
t three squadrons now plann 
R&D projects where duplhi ition of \ major consideration in the Th 
effort in involved Jupit r rivalr s that th Air | 
von out over the Army in the fight 
THOR VS JUPITER IRBM’S for control of the IRBM. Ever n 
Both are liquid-propellant missik it's been a foregon ynclusion th 
with similar missions and performance the Vhor—Air | own 
characteristics. Both use the 110,000 ment projyect—wot ntual g 
lb thrust rocket engine built by North the nod for heaviest ne prod 
American Aviation’s Rocketdyne Diy tion. ‘The Jupiter ha n han 
Major differences in the missiles ar n in prototype production 
in nose. cone and guidance stem up pl t—mostly b t t 
designs. ‘Thor has a liquid-floated — pressur it part 
gyroscope, while Jupiter's is air-floated Defense S Niel that 
'here’s no conclusive evidence, appat hor hadn't f ( test 
ently, that one is decisively superior Both pr t e kept 
to the other as far as costs, reliabilit that th Pentagon ) 
ease of maintenance, or other factor production icity for t 
ire concerned. ‘The outlook is for ind ha t 


Status Chart of US Missile Programs 


ICBM 
ATLAS 
vs. 


TITAN 


ANTI 
MISSILE- 
MISSILE 

NIKE-ZEUS 
vs. 


WIZARD 


AIRCRAFT 
F8U-3 


vs 


F4H 






What They Are 


Atlas ballistic missile with range 


over 5,000 miles; liquid pro- 
pelled; contractors — Convair 
North American Aviation, GE 


Burroughs, AMF. Titan has same 
and capability 
Contractors Martin, Aerojet, 
AVCO, Arma Bosch, Sperry Rand 


Bell Labs 


specifications 


anti-missile-missile with 
range of 200 miles planned. 
Solid-propellant engine. Major 
contractors: Bell Labs, Douglas 
Aircraft. The Wizard Air 
Force anti-missile project with 
much longer range 
planned. Air Force contractors 
RCA-Convair and Lockheed 
Raytheon — now ordered out of 
missile development, are limited 
to component study for electronic 
subsystems 


Army 


is an 
initially 


Chance Vought all-weather F8U-3 
fighter plane being flight tested. 
Has one-man crew, one engine 
McDonnell F4H all-weather fight 
er plane being flight tested. With 
a 2-man crew, the plane has the 
same mission and performance 
characteristics of F8U-3, different 
configuration 


THE ENGINEERING WEEK 


How They Stand 

Atlas being pushed to get oper 
ational 
sible 
ponents. More sophisticated Titar 


weapon as soon as pos 


with more test-proven con 


startea two years later as back 


up project; is more venturesome 
research program, will continue 
on more relaxed time schedule 
Once more policy is to pusn 
through project that’s gone 
furthest. More sophisticated sys 
tem its running only for study 


purposes not for crash develop 


ment of a weapon systen 


It's a toss-up as to which of the 


rival planes will be ordered int 


mass production to become the 
fleet's latest operational carrier 
borne__ all-weather interceptor 
plane 
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or three Jupiter operational units 


NIKE HERCULES VS BOMARC 


The Army’s Nike Hercules, a more 
advanced edition of the Nike Ajax, is 
a rocket-powered surface-to-air missile 
with a range of over 75 The 
Air Force’s Bomarc is launched by a 


miles 


small rocket, then propelled by sustain 
ing ramjet engines. A range of over 
200 miles in the initial model, will 
be doubled in more advanced versions. 
Both projects will be kept alive in 
quantity production, but unit output 
of each will be well under what each 
service wants 

No new anti-aircraft missiles bevond 
will be started in view of 
Russian missile progress. But the US 
won't kill these over the 
vears oF the Soviet 


these 


programs 
next 5 so, while 


bomber threat exists. 


F8U-3 VS F4H 


These are two new Navy all-weather 
interceptor planes—the first developed 
by Chance Vought, the other by Mc- 
Donnell. The FSU-3 is powered by 
one Pratt & Whitney ]75 jet engine 
yroducing 15,000 Ib of thrust at Mach 
2 speeds. F4H is powered by two GI 
]79-2 10.000 Ib 
thrust each 

\ Pentagon 


the competition 


engines producing 


calls 


two 


uircraft official 

between — the 
planes a “political hot potato,” and 
feels it has been costly to allow both 
projects to progress so far into pro 
duction, and says the decision 
go either way.” 


“could 


ATLAS VS TITAN ICBM’S 


Each missile is capable of being 


guided by radio, radio-inertial, or all 
inertial guidance—with the last type 
stressed for Titan. Atlas is 14-stage 
missile—a booster and sustaining en 
gine igniting at the same time. Titan 
is a_ true Atlas is 

“soft” 
“soft” 
launch 
ing bases. Titan is designed for easier 
logistic support. Engines and guidance 
svstems can be interchanged between 
the two. 

Titan probably has a broader range 
with a maximum of almost 7,000 
miles. Atlas will continue as a crash 
project, will get into much heavier 
volume production. Titan is likely 
to become operational in limited 
numbers, and will as a major 


missile. 
designed for above-ground or 
installations, Titan for both 
and “hard” (or under-ground 


2-stage 


serve 


16 
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launching rocket for advanced spac 


vehicles 


NIKE ZEUS VS WIZARD 


Army’s Nike Zeus (Bell Labs and 
Douglas) is being pushed as an anti 
missile svstem 


missile The competi 


tive Air Force Wizard, no longer con 
sidered a “weapon system” project a 
such, is being continued only as a com 
ponent study program to be fed into 
the 200-mile Nike Zeus, or later 
longer-range active ballistic missil 
defense systems 

In a field as 
missiles, the Pentagon will be 
ant to push too hard its fight against 
competitive R & D. The argumen 
is made that competitive research 1 


new as anti-miss 


] ; 
TCI 


needed to rush results 

For major programs, wash-out d 
Defense » 
McNeil 
final 
Decisions 
will be made on the basis of technical 
projects by a variety of source 

The 
groups, an inter-service agency under 
the control of Asst Secy of Defen 
for Research & Engineering, has gen 


sions will be made by 


McElroy 


Service 


and comptroller 
secretaries will have th« 


sav on less costly projects 


weapons systems evaluation 


eral authority in this field, assist 
several universities on contract to th 
Paul D. Foote, the 


secretary, 15 


) 
Pentagon current 


issistant resigning th 
month, and will be 
director of Defens« 


neering 


replaced by a new 
Research & Eng 


a position authorized by th 
recent defense reorganization act. Th 
Director, still 


ENGINEERING went to press, 


unnamed as Propuct 
will have 
stronger powers than the present as 
sistant secretary 

In the missile field, Wm. M. Hola 
day, the Director of 


Guided Missiles, will have considerable 


Pentagon's 


influence on the upcoming decision 

In the space field, Roy W. Johnson 
director of the Pentagon’s Ad 
Research Projects Agency, will wi 
great influence 

Theoretically, these officials hay 
had authority all along to weed out 
duplicating R & D operations. Their 
have ft 
quently been offset by political con 
siderations. Most notable case: th 
continuation of the Army’s Jupiter 
IRBM project after production of th 
rival Air Force Thor IRBM had begun 


recommendations, however, 


New stress on budget economies w 
strengthen hand of such official 
Presumably, both Holada‘ 


ind ARPA will be under the 


administration of the incoming direc 
tor ot 


put 


defense research and engi 
neering 

lhe emphasis of reducing duplica 
tion of R & D effort will be tempered 
by the 


scientihc¢ 


opinion of many top-level 


Defense Dx 


competition 


idvisors to th 
hat 
duplication—of research effort is not 
bad. They that 


competitive research breeds more rapid 


partment even 


necessarily contend 
ind imaginative result 

Ihe Pentagon's problem now is t 
weigh such considerations against fiscal 
realities. For the study and 
design stages of R & D 
duplicating effort will still be 


l—even 


initial 
project 

tolerat 
encouraged 


] 


later development stag 


penditures becom« 
siderable, the new 


ished hard 
How to Organize for 


Technical Development 
New Yorx—‘“T] ire five 


tant guidep sts 


impor 
must 
llow if it i rong rganize eff 


ompany 
elv for hnical de elopment,”’ said 
rCTl Jame M (avi vice-pre of 
Arthur D. Little, In it the Spe 
R&D Conferen the Ame 
Management Association held 
These guidepost 

1. Know the 
held 
to embark. If a mis 
it can be a 


pan 


rican 


h T¢ 


ence of the 


} 


made Hcic, 
ritical « n for a com 
As an example, tl y could 


have started work on a boron engine 
igo and poured millions into 
the project, but the science in that 
n ld \\ isn’t r¢ icl\ ror it 
“2. Know the market for tl 
re has to be one. If it is a case 
is, listen to your research 
vhile ind they vill 


than 


ive years 


more 1cas 
do with 
Know the 
lities as well as 
+. Put the project in 
one man He 


ITpor ite 
money 


undoubtedly 
] 


group that 

“S$. Start your line of 
1 broad basi ind narrow it 
Do not tak 


down a 
the atti 
t to go from 


inother na 


fast as you can 
tude that you 


one p unt to 


can expt 
ertain 


period of time 
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GM Predicts Aluminum Engines, Lighter Cars 


* Costs will soon be competitive with gray iron. 
¢ Aluminum potential in cars is 157 Ib—which would replace 600 Ib of cast iron. 


* Gray iron manufacturers must develop new products to replace business they are sure to lose. 


Wasuincron—Aluminum engines are 
now competitive with iron from a cost 
standpoint. This is the consensus in 
papers presented here at the annual 
meeting of the Gray Iron Founders 
Society. 

An aluminum engine can weigh up 
to 200 Ib less than its cast iron coun- 
terpart, said Darl F. Caris, engineering 
staff, General Motors Corp., and this 
is only the beginning. The lighter en- 
gine requires less structure to support 
it, lighter tires, lighter brakes, and it 
permits better weight distribution. 
rhe result: an appreciably lighter au- 
tomobile to counteract the current 
trend to heavier cars and lower fuel 
economy (see table and PE—Sept 
8, p 19). 

Location of the foundry adjacent 
to aluminum reduction plants permits 
pouring metal directly from the re- 
duction cells (one such installation is 
already operating at Jones Mills, Ar- 
kansas, and a second will be starting 
up shortly NY). This, 
together with improved foundry tech- 
miques and savings in machining, has 
made aluminum highly 
with cast iron. 


at Messena, 


competitive 
In another paper, Dr. Robert F. 
the research staff of 
General Motors Corp. said, “Wear- 
resistant aluminum alloys, including 
high silicon 
satisfactory 


Thomson of 


shown 
wear characteristics both 
in dynamometer and field tests with 


materials, have 


Trends in car weight and economy 


Curb weight 
Year Ib 


Highway 
fuel economy 
1946 
1948 
1950 
1952 
1954 
1956 
1958 


3820 15/2 mi/gal 
3860 16 

3830 162 

3900 18 

4050 19 

4150 *18 

4400 *17M%4 

“In these years the automatic gear shift 


and other accessories reduced highway fuel 
economy. 


experimental V-8 engines.” He re- 
ported GM _ Reseach Laboratory's 
Metallurgical Engineering Dept. had 
investigated various cylinder-bore coat- 
ings. With diesel cylinder iron set 
at 100%, cast iron wear under similar 
conditions was 200%; aluminum, 
25-50%; molybdenum ap- 
proximately 15% and chromium plate 
approximately 10% (though chrom- 
ium plate spalls at the point of piston 
reversal). Other metals tested were 
iron plate, nickel plate, oxide-type 
coatings, sprayed steel, sprayed alumi- 


sprayed 


num and its alloys. These have shown 
varying degrees of promise from very 
to satisfactory. If “none of 
these finally meet all requirements,” 
said Dr. 


rely on a 


good 


Thomson, “we can always 


cast iron (cylinder) liner, 
although this is not the ideal solution 
and will not achieve the goal of maxi 
mum weight reduction at minimum 
cost. We do not 


bore material 


believe cast iron 


as a will finally be 
necessary.” 
Discussing production problems, 
Dr. Thomson explained that metal 
lurgists have some latitude in mold 
ing such as die casting, 
permanent-mold equipment or semi- 


permanent-mold 


methods 
methods. Pointing 
out that aluminum engines present no 
impossible machining problems, Dr 
Thomson added, ““There has been con- 
siderable loose talk to the effect that 
machining rates may be much higher 
than presently 
This not be true, de- 
pending upon which alloys are sub 
sequently Phe high 
silicon alloys, for example, have about 
50% greater tool wear rates than con 
ventional 


used for cast iron. 


may or may 


specified. very 


alloys, whereas 
conventional alloys can probably be 
machined faster than gray iron.” Al- 
though aluminum castings are 


aluminum 


con- 
siderably more expensive per pound 
than iron castings the greatly reduced 
weight of the aluminum engine off- 
sets this disadvantage (see table). 
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Commenting on the impact alumi 


num have on the iron 
Dr. 
pointed out that the average amount 
of aluminum per car since pre-World 
War II (1938) 
2lb to an estimated 57 Ib in 
but the 


has 


engines may 


foundry _ business, Thomson 


has risen from 
1959. 


days 

gray iron business 
felt this 
of increasing car 


casting 
because 
But in 
the future car weights are expected to 
go down. “This will have two effects 
The actual number of pounds of fer 
rous product (will be reduced) as car 
weight goes down but, more impera 
tively, there will be an increased em- 
phasis on reducing car weight without 
corresponding decrease in roominess 
and pertormance. So more and more 


not too much 


weights. 


engineers will be trying to replace 
ferrous materials with light metals.” 
Admitting that gray good 
cheap material, Dr. Thomson urged 
the industry to 1) 


iron 1S a 


improve its pri 
duct to meet competitive materials, 
2) make its outlook flexible so that if 
improvement 1s insufhcient to meet 
the challenge of lighter metals it can 
produce the competitive materials on 
an economic 


basis, 3 develop new 


products to replace business which 
must inevitably be lost 
Later in this meeting E. ] 
editor of Product 
chairman of the Judging Com 
mittee, presented awards to the 1958 


Gray Iron Society Design 


l'anget 
man, Engineering 


and 


Founders 
Contest winners 


Cast iron vs aluminum die casting 


Aluminum 


Cast iron die casting 


Casting weight 235 Ib 49 Ib 


195 Ib 43 |b 
Estimated cost/Ilb . $ 45 
Finished cost $19.50 $19.30 


Note: Die casting permits the use of thinner 
walls therefore the ratio of finished weights 
is greater than the comparable ratio of densi 
ties. At the present time aluminum cylinder 
blocks would require cylinder sleeves whose 
cost would add to the finished cost listed above 


Finished weight 
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develops | 
| Unique 
| drafting 
| Surface 
| onDu Pont 
| Mylar® base for | 
! ! 


HERCULENE 


TRADEMARK 


Drafting Film 


Why unique? 


Only K&E has the skill and 90 
years’ experience that produced 
America’s most preferred trac- 
ing paper and tracing cloth. 
Now K&E is producing, on a 
Du Pont “Mylar” film base, an- 
other superb drafting medium. 
Herculene Drafting Film is su- 
perb four ways: 
e superb for pencil drafting 
e superb for ink work 
e superb for typewriting 
e and for all three — it has un- 
equalled erasing qualities. 
Convince yourself. We'll gladly 
send you a free sample of 
Herculene Drafting Film. Just 
fill in and mail the coupon. 


KEUFFEL & ESSER CO. 
Dept. PE-10 Hoboken, N. J. 


Please send me details and a test sheet 
of K&E Herculene Drafting Film 


Name 
Company 


Address 
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Tail of a rotor 


Cubana de Aviacion is building a new helicopter, artist’s conception above, based on 
Republic Aviation’s Alouette, but tail rotor is variable-speed rather than variable-pitch. 
Inset at right shows the tail rotor with its Vickers hydraulic motor, and the shaft 


extension that carries the rotor. 


New Copter Tail Rotor Has Variable Speed 


Havana—A helicopter tail rotor with 
fixed pitch and variable speed (750 
to 1800 rpm) has been designed here 
by Compania de Aviacion, SA, Cuba’s 
largest airline, for its C-58 helicopter 
Most of the C-58 design is based on 
Republic Aircraft’s Alouette copter 
According to the designer, Juan d« 
la Cierva y Hoces, the rotor is hydra 
cally operated. The variable displace 
ment pump for the hydraulic system is 
located behind the engine gear box 
I'he hydraulic system is variable-pres 


sure and_ variable-flow, 


damped by an eeminaiienen. Peak 
pressure is 3000 psi, time constant is 
1.7 sec. Pedals directly control pump 
displacement. 

lhe C-58 copter, which 
will beef up its aircraft industry, will 
be 45 ft long, weigh 3000 Ib at take 
off, reach 10,000 ft max altitude, be 


powered by a 260-hp engine, have 


Cuba hopes 


max speed of 120 mph, have a 375 


mile range, and be capable of fiving 


+ hr without refueling 


Peiping Show Warns the West 


Peter Trippe, London correspondent, 
translates and interprets reports of a 
Communist Chinese equipment show 
Here is evidence that China is out to 
show that she can beat the Soviet Union 
and possibly the West—in production 
within a few years. Her machine-tool 
output is claimed to be 80,000 units 
this year, trebling that of 1957. This 
industry is estimated to be growing at 
the rate of 60% a year. Comments 
have been added by the Editor, based 
on information from his USSR trip 


PrerpiInc—Nine years ago Chinese in 
dustry was about as backward as any in 
the world. This year her engineers are 
displaying industrial equipment that 
ranks among the world’s best 

Rapid transition from primitive to 


sophisticated industrial techniques was 
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spotlighted at last month’s industrial 
exhibition here. In a 15-pavillion show 
visitors saw technically advanced tools 
displayed by Chinese industrialists who 
have already become 
Soviet technical assistance The ex 
hibit suggested further that the Chi 


nese are 


independent of 


industri 
idapted to the 
country’s social and cultural conditions 


organizing their 
so it will be peculiarly 


his calls for emphasis on automation 
to make best use of a large but un 
skilled labor force 

Tools on exhibit came in a wide 
range of sizes and possessed a high 
degree of precision. The machine-tool 
section included a_precision-gear 
grinder from a Shanghai plant that is 
said to finish work to 3 microns. On 


display also was a planer with a 7-ft 


1958 











NOW AVAILABLE! 


New drafting films made with Du Pont Mylar 
resist cracking... safeguard your investment 


HIGH TEAR STRENGTH .. . withstands OUTSTANDING STABILITY ... won't dry 


roughest handling, many reproductions. out or shrink... remains waterproof. 


P 2 
Broz-.8 | 


SUPERIOR TRANSLUCENCY ...foster, GREATER FLEXIBILITY . . . rolls up re- 


more accurate printing ... fiber-free. pectedly without cracking ... lies flat. 


SEND FOR FREE SAMPLES. See for yourself the many per- 
formance advantages you get with new drafting films made 
with ‘‘Mylar’”’ polyester film. Send for your sample sheets 
today! Write E. I. du Pont de Nemours & Co. (Inc.), Film 
Dept., Room P-10, Wilmington 98, Delaware. 
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Now you can safeguard your investment in costly 
original drawings by using the new pencil and ink 
drafting films made with Du Pont “‘Mylar’’* polyester 
film. What’s more, these crack-resistant drafting films 
cost no more than many grades of cloth! 
Look at the remarkable combination of benefits 
found in these new drafting films! They resist tearing 
. won’t embrittle with heat used in reproduction 
.. won’t yellow with age... won’t soak up moisture 
or grease from hands... remain waterproof. Next time 
you order, specify drafting film made with ‘‘Mylar’’. 


DU PONT 


MYLAR 


POLVESTER FILM 
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CHAIN SHIFTER, 
Manual! Control 


ELECTRIC 


REMOTE CONTROL 


CHAIN SHIFTER, 


Manual Control 


ELECTRIC 
REMOTE CONTROL 


VARIABLE-SPEED PULLEY 


Ratings to 15 H.P. Speed Ranges to 4:1 


VARIABLE-SPEED 
COMBINATION PULLEYS 


Ratings to 25 H.P. Speed Ranges to 10:1 


Here are design changes that greatly 
enhance the flexibility, usefulness 
and convenience of Variable Pulley 
Drives. Wherever the drive locates, 
there is a choice of speed regulating 
devices that provide precisely 
adjustable ratios over wide speed 
ranges. Check and compare the 

new Lewellen 400 Series! 


LEWELLEN 


Manufacturing Company, Columbus, indiana 


Distributors in All Industrial Areas. In Canada— 
Peerless Engineering Sales, Ltd., Toronto-Montreal 
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wide table and vertical boring mill 
with a working capacity of 74-ft. 
Larger models, now believed to be in 
final stages of production, will include 
a planer that has a 3-meter table and 
has a vertical borer with 3.4-meter 
capacity. 

For manufacturing instruments, the 
Chinese are building machines with 
spindle speeds up to 12,000 rpm and 
instrument drills that are down to 
0.1-min dia. In use too is a saw blade 
that measures 30-ft dia; grinding 
wheels that range from 0.1 mm thick; 
grinders with surface speeds that run 
up to 16,000 fpm; carbide cutting 
tools up to 0.5-meter dia; and cutters 
for producing gears up to 20 module 
Broaches that can give a grade 10 
finish are said to come in two designs 

China is making use of her vast 
natural resources to produce a range of 
steels and non-ferrous metals. Cold 
rolled strip 0.001 in. thick was shown 
as well as a Bessemer converter that 
had been developed locally. Precision 
casting is being used for mass-produc 
ing cutters, and some success is being 
achieved with brazing tool-steel cutters 
to mild-steel shanks, then twisting 
them to obtain the helix. This tech 
nique was obviously learned from 
Russia. I saw a set-up using the 
method during my visit 18 months 
1g0. 

The use of ball bearings is being 
increasingly emphasized and China 
claims she can mass-produce precision 
bearings that operate up to 100,000 
rpm. (This is an interesting statement 
The Russians are devising air bearings 
because of difficulties with precision 
ball bearings at speeds of only 50,000 
rpm. PE—TJuly 14, p 16, *58—KEd 
Planning committee goals prescribe use 


of standard ball bearings on all vehicles, 


tools and instruments whenever pos 


sible. Such emphasis may put China 
in a position exceeded only bv that of 


the USSR. 


EMPHASIZE AUTOMATION 

Automation is basic to design of 
Chinese equipment. China has an 
enormous population — 640,000,000 
million—and the number of people is 
increasing rapidly. But only a sprin 
kling of these people are trained tech 
nologists or skilled workers and the 
problem of finding teachers is difficult 
Hence, there is emphasis on designing 
skill into the machine instead of the 
operator. (Automation saves labor but 
requires added skilled workers for 


maintenance and supervision, judging 
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by present American experience 
Fd.) 

I'he Chinese are familiar with mod 
ern multiple-tooling techniques. On 
exhibit was a 24-spindle machine 
that mounts 40 cutters. A duplex-type 
horizontal machine, it had hydraulic 
electronic controls and was said to 
have eight times the productivity of 
its predecessor. In literal translation 
from the Chinese, these machines ar« 
called “aggregate”? machines 

Copy turning with both hvdraulic 
ind electric systems is in widespread 
use. The Chinese sav they have hy 
draulic copying equipment that works 
to a precision of better than 0.001 in. 
They add—trightly or wrongly—that 
this equipment is superior to its West- 
ern counterparts. his again is an 
interesting statement in the light of 
limited use of hydraulics evident in 
Soviet machine tools.—Fd. 


ENCOURAGE LOCAL INDUSTRY 


There is a basic difference between 
Chinese and Russian five-year 
plans. China’s proletariat is based on 
the peasant; Russia’s on the industrial 
worker. This shows in various ways: 
At the exhibit the Chinese showed 
ilong with advanced designs some 
imple heavy-duty tools specific lly 
designed for local industries in rural 
reas. These tools require little skill 
ind almost no maintenance. The 
peasants themselves are improvising 
I have seen examples of rudimentary 
fork-lift and conveving svstems d« 
signed by the agricultural peasentry 
[he whole of China—not simply the 
technologically elite—are becoming 
“automation-conscious’ 

Further, the Chinese hay in 
nounced their intention of boosting 
local industry. This is in sharp con- 
trast to Soviet practice of rigorous 
planning by a central committee 
whose decisions go through regional 
ommittees to avoid duplication 

Che industrial exhibit suggests that 
the Chinese industrial upsurge is a 
domestic phenomenon that is almost 
fully weaned from dependence on 
Soviet engineers and advisors. China, 
however, considers herself in no way 
subservient to her teacher—the USSR 
\ director of a large Chinese power 
plant, summed up the attitude when 
he said: “In 1954 I saw the big ma- 
hines displayed here in the exhibition 

the achievements of the Soviet 
Union. I never though that a few 
years later my own country would be 


turning out similar heavy equipment.’ 
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CcCuT 
ASSEMBLY 
COSTS... 


with Milford’s 
complete riveter line 


Bench or Pedestal Models 
Single or Multiple Spindle 
Automatic or Manual Operation 


can be adapted to solve 

nearly every fastening and 
assembly problem. Count on 
Milford’s versatility and ability 
to come up with the right answers 
at substantial cost savings. 

To take full advantage of 
automatic assembly— 

get in touch with Milford first! 





MILFORD RIVET 
& MACHINE CO. 


MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA 
ELYRIA, OHIO @ AURORA, ILLINOIS @ NORWALK, CALIF. 
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Advertisement 


CRO-BEARIN 
CTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Inc. 


CONTACT ANGLE 


Teeust e tOaD 


— 
| 


= y Icy pS 
\ te} 1 >, 
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Contact angle is the angle between a 
plane perpendicular to the bearing 
axis and a line connecting the two 
points on a given ball where the ball 
makes contact with the raceways when 
the bearing is subjected to a pure 
thrust load. In Fig. 1, the contact 
angle is represented by angle a. The 
significance of the contact angle is re- 
vealed by an examination of the forces 
present in a thrust loaded bearing. 


In Fig. 2, a simplified version of 
Fig. 1, the shaft and inner ring com- 
bination are represented by the plug 
a, the “‘working diameters” of the balls 
and represented by the rodlike mem- 
bers at b, and the outer ring is repre- 
sented by the tapered cup c. 


The contact angle is a. This diagram 
represents a three-dimensional struc- 
ture with as many equally spaced rods, 
b, as there are balls in the bearing. 


The primary concern in design is 
the amount of compressive force to 
which rod bh is subject, which is the 
force with which a given ball is pressed 
against the raceways. This force can 
be calculated by constructing a par- 
allelogram of forces as shown in Fig. 3. 


The sides T and R, are vector quan- 
tities, and diagonal B is the vector 
sum of T and R. Furthermore, the vec- 
tor sum of the thrust components on 
all the balls equals the total thrust 
load on the bearing. The vector sum of 
the radial components on all the balls 
is zero. Vector B, the force actually 
felt by the raceways and balls, com- 
pared to vector T, the thrust compo- 
nent, varies significantly with changes 
in the size of the contact angle and is 
directly proportional to the thrust 
load component and inversely propor- 
tional to the sine of the contact angle. 


Example |: 


A bearing is carrying a pure thrust 
load of 21 pounds. Assuming seven 
balls in the bearing, each ball will 
have an axial load component of three 
pounds, since a thrust load is shared 
equally by all the balls. While the 
axial component on each ball is only 
three pounds, the actual compressive 
force, or squeeze, felt by the ball and 
raceways is considerably greater than 
this value. 


With a contact angle of fiv 
T 3 Ibs. 
sin o« sin 5 
Thus we see that with a five-degree 
contact angle the actual load felt by 
each individual ball is actually con- 
siderably greater than the total 21 
pound thrust load on the bearing. 


34.5 Ibs. 


Example II: 

Using the thrust conditions in Exam- 
ple 1, the contact angle is increased to 
20 degrees, by selecting a bearing with 
a larger value of radial play. 


B S.peuade 8.78 pounds 
sin 20 

A 15 degree increase in contact angle 
produced a 74.5% reduction in ball- 
to-raceway contact stress. This rela- 
tionship should be noted by anyone 
who writes bearing specifications. The 
operational qualities of the bea 
such as low running and sta 
torque and bearing life, are a functio 
of the ball-to-raceway contact str 
Thus the contact 
significant. 

It is not necessary for a bearing 
user to calculate or specify the cor 
tact angle desired. It is only necessary 
to remember that low values of contact 
angle are associated with low radial 
play, and high values of contact angle 
are associated with high radial play. 
In addition to the above considera- 
tions, gyratory forces become extremely 
important factors in determining op 
timum contact angle in high 
applications. 

more complete discussion of co 
tact angle is found in our design hand 
OOK. 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70-page autho 
tative publication a great help in solv 
ing problems in design- 

ing instruments or small 
electro-mechanical as- SS 
and purchasing agents. 

Write to: New Hamp- . 

shire Ball Bearings, Inc., aad 
Peterborough 1, N.H. 


angle is. highly 


speed 


semblies. 
It will be sent free 
to engineers, draftsmen 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
District Offices: Pasadena, Calif.; Park Ridge, IIl.; and Great Neck, N. Y. 
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British Computer 
Has 30 Million 
Character Storage 


British 


storag¢ 


LONDON \ new high-speed 


computer equipped with 3 


forms magnetic tape, ferrite core anc 


liode capacity registers—that a 
store 30 million alphanumeric chara 
ers is being EMI Ele 
tronics, Ltd, under sponsorship of 
British National Research and Devel 


ypment Corp 


deve loped by 


a 4-in. wide 
tape (without fast stop-start capabili 
ics) provides low-cost bulk 
) tracks on each of 10 channel 


In the magnetic storage, 
storage 


For fast access, a l-in tape with a 


millisee stop-start time will store on 


its 6 tracks some 6 million character 


mn each Z-Tt reci 


The EMID 2400 has 


input, scarch, « 


+ main units 
omputing, and print 
uit. Input unit can be equipped with 
ip to 112 kevboard inputs which can 
take the form of direct keyboard in 

punched card 
or line-transmitted data \ 
storage of 4096 x 14 bits 


in the input circuits 


struments, paper tape, 
buffer 
included 


Search unit which can automatica 
switch to anv one of a number of files 
] record or any section of a 
om the 4-in. tape file. A 1-in 
tape input to the 
list of record numbers and 


the record to be selected. The 


sclects a 
record ft 
unit gives an ordered 
outnut 
is a further l-in. tape containing 
selected data and notifications of an 
rrors during selection process 

Use of 2-phase 1]-microsec clock and 
flip-flop ircuits to tim 


opcrations in the 


svnchronou 
g unit cut 
Multiplica 


tion and division takes 50 to 60 micro 


computin y 


counting to U.> miucrosec 


set 
The ce runit! o stor 
$096 m I I tor ind 64 


rs with 


Take Technical Census 


of R & D reveals that 
130,000 Britons are engaged in R&D 
} f thes 30,000 hold a de 


VOTK ind, 
gree or equivalent qualifications in 


lONDON—Survey 


. 
ICNC¢ Yr engineering England’s 


nanufacturing industric employs 


33 yf ll qualified ientists: 54 r of 


cngmnecc! 
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As machined by a numerically controlled milling machine. 


Numerical 


Control 
and the 


Desion Engineer 


The design engineer’s role in numerical control 
is critical. Here’s how his attitude and 
methods will affect and be affected by new 


techniques in automatic manufacturing. 


H. J. LANGLIE 


Project Engineer, ALWAC Computer Division 
El-Tronics, Inc., Hawthorne, Calif 


This is the first of two articles covering the role of numerical 
control and its influence on the designer. Next week the Design 
issue will carry a further discussion of how numerically controlled 
machines actually operate with a step by step example 
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@ lf numerical control has been hailed as the 
liberator of the production line—and with 
some basis in truth—it promises to do as much 
or more to liberate the design engineer from 
his drafting board. Furthermore, this change 
in design techniques could have a far mor 
profound effect on the state of the art of 
automatic manufacturing than any single tcch 
nical advancement made since the end of 
W orld \W at Il 

For vears the designer has been forced to 
represent 3-dimensional hardware by drawing 
pictures on 2-dimensional paper. He has had 
to use this same antiquated language to d 
scribe the increasingly complicated shapes of 
present-day design—a situation rapidly reach 
ing a saturation point. ‘This is the problem 
to which advanced engineering can bring it 
own answer—numerical-control design. ‘Voda 
the designer can give his instructions direct] 
to the production machine in a language which 
is more natural to both machine and engincet 
than orthographic projection ever hoped to be 

Numerical control uses numbers to control 
the movement of a machine tool. A series of 
numbers punched on paper tape or on card 
refers to a series of ct utive tool position 
Discrete positioning” describes a method of 
locating a tool over a number of positions a 
for example, when drilling holes in a_ larg 
spar. 'rom this method evolved a more elegant 
process known as “continuous path control 
which involves drawing the cutting tool 
through curves in space and thereby cutting 
smooth contours in the workpiece. Commu 
nication between designer and machine as 
sembly is essentially the same for cither 
of numerical control; it is quantitative 
than descriptive 

Numerical control introduced new prol 
lems: In what manner is the information 
passed from designer to machine? What stag 
of processing are necessary to convert thé 
quantitative information into machine-tool 
utting action? 

The evolution of numerical control ha 
brought about a generalized three-part system 

1) A data-processing system translates th 
information from designer and tool planner 
into language for a computer which then con 
verts this information into a long equence of 
digits 

his sequence is translated, by a devi 

called an interpolator, into an clectroni 
onsisting of puls« rw 

3) The wave forms at 
mechanisms on the machin 
terpret the signals as motion 


These mformation mn 





A numerical-control tool system. 


TABLE 1— NUMERICAL CONTROL VS CONVENTIONAL MACHINING — THE THREE STAGES 


STAGE OPERATION 


1 Receipt of part 
description 
input data 


Process of converting 
input dota to 
working data 


Application of 
working data 
to workpiece 


their parallel in conventional operation processes, a 
shown in Table | [he most outstanding savings in 
time and monev over conventional methods are realized 
in stage 2 where all of the preprocessing materials 
templets, patterns, et ire replaced by a roll of 
punched tape. Further advantages in terms of unpre¢ 
edented quality control and ease of duplicating part 
are realized in the production stage. In one instance 
n aircraft manufacturer reduced the weight of hi: 
communicating media from over 2000 Ib in conven 
tional operation to 10 oz for numerical control which 
included a thin sheaf of papers and a roll of punched 
tape small enough to hold in the palm of the hand 

The designer is most concerned with stage 1—th 
form of input data. Current practice is still dependent 
on the conventional blueprint for two reasons—it’s the 
iccepted thing to do, and nobody has offered anvthing 
better 

Any new, direct form of input data will depend to 
some extent on the data-processing system involved 
But no matter what specific form of input is used, th 
design engineer will find that the precise, numerical 
part descriptions for numerical control are a far mor 
logical extension of the engineering process than ar 
3-dimensional pictures drawn on 2-dimensional paper 

\ large part of design is based on analytical data 
A cam shape is determined by elements of mechanical 
efficiency. A shield is fitted to a protruding part by 
creating curved lines with restrictions governing slopes 
it top and bottom, rate of curvature, and other logical 


24 


Conventional 
Blueprint 


Loft lines, templets, 
patterns, plaster, 
wood forms, jigs, 
holding fixtures, 
tool planning 


Manual Kellering 

manual or semi-automatic 
templet tracing 

extensive hand finishing 


ind therefore 


Numerical Control 
? 


Man and computer 
tool planning; 
punched paper tape 
holding fixtures 


Punched paper tape 
to interpolater 

and machine-tool 
combination 


minimum (if any) hand finishing 


mathematically expressible onsidera 


tions. In many instances a designer will work from an 
equation, patiently plot the points of the curve, and 
then fair in the line with a French cur 

the analytical information is exchanged fo 


mation It is 


paradoxical that the 1 


part programmer has to undo all of this effor 
ing points from the visual presentation and, 


of curve hitting 


into analytical information 


stands 


Ironically, th 


usually even further 


conscientious par 


transform the visual inf 


which a computer under 


informatio 


ised by 


programmer to 
visual presentation than was 


intended 


This duplication of effort is eliminate: 


signer works with 
numerical control 


\ num rical control data processing | 


1 form m 


prog 


developed, for use with the ALWAC IIL-1 


drum computer, which involves two information 


ad part des ription 


® cutting s¢ quence 


mathematical 
tool planning 


Part description is the responsibility of 


engineer fool planning is a manufacturing | 
and, as such, is supplied by the part programmer 
is the numerical control counterpart of the tool planner 


In this program, the part description 


computer as a series of equations of the 
the workpiece and of the profiles or bound 
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Blueprint for numerical control gives formulas for eact 
An isometric sketch helps operator visualize the computer's 
“mathematical image” of the part. 


cause the scale geometry does not have to be pi 


separate one type of region from another. The organi 
zation of these equations for insertion into the com Ihe numerical-control blueprint then becom 
puter is a simple, straightforward process, but the deriva- input form, provided by the designer, for st 
tion of the equations from a conventional blueprint [able I. It might look like the exampk 
is not always so easy. This is because it is impossible Ihe computer makes a mathematical 


] ] 
to derive an equation which exactly represents an arbi workpiece on a point-by-point basis. W 


trarily drawn curve for every point on the curve—curve established in the computer, th 
fitting is partly subjective. Happily, with numerical grammed over the workpiece i 


control, the designer can present an effective, unique lished by the part programme: 


3-dimensional description which leaves no room for mis 
interpretation. He does this by passing on to the 
manufacturing department the equations which repre- 
sent the abstract thoughts he normally uses to guide 
him in drawing his picture With this information, 
the part programmer’s problem of deciphering a blue 
print is eliminated 

[he numerical-control blueprint is a precise defini 
tion of the locations (mathematically, the “locus’’) of 
all the points of the surfaces of the workpiece. In all 
probability, the definition would be accompanied by 
1 top view (or perspective) sketch of the finished con 
figuration as a visual aid. In this instance the picture 
is no longer the end result, but merely a means to an 
end. ‘The numerical-control blueprint has several sali 
ent features 

e It is precise. It is not subject to misinterpretation. 

e It is basically an easier instrument to prepare. 


e It can be interpreted readily by personnel engaged 
in numerical-control data processing. 
elt is less bulky than conventional blueprints be- 
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stage. The omputer output 


then read into the machine to 
from metal 

The numerical-control 
learning some new tricks 

e He will become Ik 
engineer. 

e He will have 
of his college algebi 
paring descriptions for 

@ He will ultimatel 
the analytical engineer 
turing part-programmer on 

It is significant that numeri 
is on the threshold of bringing 
in the metalworking indust1 
a desire to create a common 


industry in all of its vast 


Numerical control is taking this 
stronger bond between analytical e1 


design, and analytical manufacti 
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Drawings are by Edwin Lunis and reprinted 
from his book, “Colonial Living’, with the 
permission of World Publishing Co., N. Y. 19 


PRODUCT—THEN AND NOW 


RAYMOND SPILMAN, Industrial Designer, and John Kolb, Associate Editor 


typical of our early years as a nation 
reveals the working, living, day-to-day 
contact that once existed between user 
Buyers of 18th 
century farming and household imple 


and designer-producer 


ments, tools and primitive manufactur 
ing, Often lived near the artisans’ work 
shops, or in the surrounding countryside 
Over many generations, these customers 


directly and personally influenced 


designer-produccr This close relation 
ship originated in the European guild 
system. It had, as its over-riding concern 


the most productive, least tiring use 
the weakest source of energy of 
muscle-power 


Even if such intimate and frequent 
contact with the consumer were possible 
in modern America, it would probably 
not be as productive of good and useful 
design This tendency toward mutual 
isolation is a problem shared by designer 


and consumer alike, and arises from mass 


production itself The designs of 


numerically small product-planning and 
engineering group are used by a much 
larger working force to produce for mar 


kets made up of millions—even tens 


millions—of consumers The 


probably lies at least partly in forms o 


coordination not yet devised 


And then there is the fact that man’s 
basis for getting things done has changed 
Today, the designer frequently spends a 
major part of his time devising forms and 
controls for manipulating vast amounts 


of various types of energy, often in prod 


ucts wherein expenditure of 


power has almost entirely given way 


such activities as observation, adjustment 


and being transported 


ven the quickest glance at products 


answel 


muscle 


Bou drill 


Our own country is the largest con 
sumer of the major sources of energy 
We employ more designers and produce 
more manufactured consumer goods than 
any other country. Yet these products 
are seldom as disciplined by intended 
end-use or as characteristically American 
as the 18th century products illustrated 
on these pages. Rather, they represent a 
certain point of development of our com 
paratively immature country 

Take, for example, our largest manu 
facturing industry, automobiles. The ma 
jority of the stylists are between 20 and 
30 years old, and for the most part, tend 
to produce professionally immature de 
signs. This limitation is further compli 
cated by the fact that final decisions on 
actual appearance are made by sectors 
of management without formal design 
training. Their authority to select desigr 
is predicated on their accomplishments 
in sales and other such activities 

This is to be expected in a country 
where, since we came of age as an in 
dustrial nation, conception, development 
ind production of manufactured goods 
has been based largely on the standards 
of obsolescense in the marketplace 
rather than those of function and use 

Obviously, this could not have 
curred without affecting those who buy 
and use the products. Surveys and mat! 
ket research repeatedly indicate a grow 
ing market for less chrome on automo 
biles. less bric-a-brac around the house 
less gingerbread in the design of furni 
ture, yet the fact remains that John Q 
Public usually buys over-designed prod 
ucts, out of ignorance and in search of 
visual social security 

European 


products are frequently 
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visually superior, with discipline 
posed by use clearly evident This is 
true of automobiles furniture and 
household appliances There are also 
many European products that are badly 
designed, but they generally do not 
reach American markets because of the 
process of selection and sheer compet 
tion Apparently there are enougl 
visually educated people in Europe to 
support forms of design more closely 
related to their everyday life 

But things are changing for the better 
here in our country too. When people a 


emotionally involved with automobile 


as we are, Stal i trend towards 
ess-flashy and more-sensible car 
clear evidence of i rising level of 
sumer judgment 
Such a tren challenge to 
manu 
intensity 
cor 
cept 
American 
strengtt 
America 
uld and 


current rther Europear 


youthfulness 


best influence 


talian desig 
But 
roots ol 
ticularly the 
engineering 
bility to help develop in all of 
basis for evaluator manufac 
product Oniy ther I th obrectiv 
produc 
Mas 
provide values 


greatness alre 


engmecring 
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THE QUESTION: Worth Patenting ?” 











“Possibilities for royalty income . . . 


through licensing arrangements in some cases serve as the deciding 
factors Surely the protection of a patent affecting a manufacturing 
process, desirable for use by the patent corporation, is a proper employ 
ment of the basic principle of patent laws; so is the matter of protection 
of the rights of customers. 

“While all of the above factors play decisive parts in decisions to 
apply for patents, the sine qua non of all considerations must remain 
the fact of fundamental value in the idea itself. The Patent Office 
has long been cluttered with patents issued to cover “rights” on inven 
tions of which the utility was in doubt from the very first. In highly 
isolated cases, probably, some remote ideas thus covered have served 
to give their inventor a claim of uncertain value against a later uset 

“In the present state of patent law and technological progress such 
vague claims are seldom likely to be worth the price of their litigation 


Dr. Winston E. Kock 


Director and General Manager } I - 
Recenaitt, Sialivenetidion . methods or other hardware which will be at least equally effective as 


Div, Bendix Aviation Corp that previously patented. The effect, then, of hot competition is to 


] ] e ; } y : 
make the coverage of patent law worth its cost only when there is basic 


4 } y 
00 often for such procedures, competing companies uncover other 


value in the idea plus the novelty on which the patent laws insist; 


and this is as it all was intended and as it should be.” 


“Save your money . . 


unless the idea is of such character that one can reasonably 


commercial interest and activitv in the product. If the idea 
nature of specih 


rOTCSCC 

is in the 
improvement, easily avoided and with equally desir 
able alternatives available, save vour money. If in doubt as to the 
commercial acceptability of the idea, contact a reputable manufacturet 
] 


in the field; you'll get a fair deal, and vou will save monev. 


“When an idea is patentable it does not necessarily follow that the 
resulting patent is worth the time, effort and money that must be 
expanded. Ignoring egotistical aspects, the patentee should expect to 
receive such return on his patent, either in the form of protection o1 
exchange, as would justify the required investment. 


“The existence of a valid patent is an effective means of protecti 


’ 


l 
ones investment in engineering time or plant equipment, particularly 
if the market for the patented product is not large and competition 
is not desired. ‘The patentee may then protect his product of origi- 


nality against piracy by excluding others from manufacturing and selling 
the same product. 


“The patent may also be used for exchange purposes, i.e., where a 


license is granted under the patent in exchange for royalties or license O. V. Mitchell 
rights under the patents of others required for production or freedom Director 


lesion.” RCA Patent Operations 
——_ Princeton, NJ 
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“The patent system of the United States 


is the only good protection for ideas. One should file patents on any 
idea that one considers worthy enough for submission to a large com 
pany. Then the date and the nature of the “beast” is definitely spelled 
out and, if there should be an argument later, it can be tied down to 
something concrete. Otherwise, the nature of the idea can be quite 
vague and, because very few ideas are really completely original, all 
sorts of cross effects are introduced 

“Having been on both sides of the fence, having submitted mam 
ideas to companies and now having people come to my company with 
ideas, I feel very strongly that each company must protect itself by 
demanding a complete release from any obligations in connection 
with any unsolicited idea. Agreements, such as those required by 
Chrysler, General Motors, and others, are quite reasonable and | 
personally, have known no case where ideas were stolen. I do know 
however, of many cases where ideas were submitted, ideas which th 
companies have worked on themselves in departments far removed 
from those where the submitted ideas were evaluated. This has caus« 
much trouble and companies should take great pains to make sur 
that the people who evaluate ideas are fully cognizant of all the work 
that is being done in the many divisions of their corporation 

“In respect to unpatented ideas, the suggester must take h 

, 


Seat Dihiiows and the only thing he can do, outside of applying for 


President Rabinow Engineering Co Inc : 
Washington, DC the value of the idea to the company to which |} 


haps, publish the idea in a magazine This unfortunate 


One just has to pick companies with a reputat 


“What the inventor will receive . 


for his efforts will depend largely on two things: (1) How much is 
it worth to have the night, as far as the inventor is concerned, to us¢ 


the invention? (2) How valuable is the possibility of excluding imitators 


ong enough to commercialize the invention and perhaps make a profit 
n it? The independent inventor, therefore, should not patent his 
idea unless it helps satisfy some need 

\lso, the idea is not worth patenting unless: (a) It is novel. It 
must not be published or publicly known. An inexpensive novelty 
search before patenting is a great saver of money and time b) It 
is inventive, i.e. the novel features are not obvious to those of ordinary 
skill in that field. If the novel advance is a large one, the invention 
is said to be a broad one. (c) It has been sufficiently worked out so 
that those in that field can make and use it. 

“The table gives probable optimum decisions on patenting. Deci 
sions should be weighted toward patenting if the idea relates to a 
going business or if market potential is large. The presence of some 
novelty is assumed.” 

INVENTION COMMERCIAL USE ANTICIPATED DECISION 


‘s George S. Hastings 


Vice-president and Director of Patent 
American Machine & Foundry Ce 


N ll 
Small Patent 
Substantial Patent 


Larg Resolve doubts in 


favor of patentir y 
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SIGNIFICANT COMPONENTS 


Self-illuminating dials and scales . . . 
can be produced from an electroluminescent materia 
shapes in various sizes and, for the present, in a g 
fluorescent material between lavers of transparent 

between two sheets of glass (PE—Sept 15, | 

it 110 and 250 v. Under normal indoor o; 

material is said to ha ife of a few | 
tbout 3x 12 in lt 2 in. thick are offer ‘ sm rderec I FOB NYC 


paid, range from $1521 to $29 per | unit vel timat t 2 to 3 North 
Philips Co Inc, 100 E 42nd St, New York 17 
| 


American 


Reader Service Card 











. 








a ory: 





High-pressure shaft seal . . . 
for locking rotary devices maintains 

in locked and unlocked positions. Basi 
design is one pi ilicone rubber bellow 
molded to metal nut. Bellows seals against 
panel and an inwardly protruding O-1 Localized solder coating ak 
seals against Yotary shaft. Available to fit printed t ible with a 
ill standard thread and shaft siz Ma that is rey to permit productiot 
terials used are said to be unaffected by tit r than methods now in us¢ 
salt water, acids and ozone E ffectiy pplied only t trical contact 
from 160 to 500 F. Price ranges fron vaste and short it iused bv bridging of 
$1.65 ea in quantities under 100 to 3% n kK] | 


t ind all 


Nha i Dp ( 
ea for 5000 or mor 3 to 4+-wk deliver dering temperatut Made to sp \bout ; 
Automatic & Precision Mfg Co, 252 Haw d ry. Miller Dial & Name Plate Co, 4400 N 
thorne Ave, Yonkers, NY lemple City Blvd, El Monte, Calif. 


Circle 12, Reader Service Card Circle 13, Reader Service Card 
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ee i ee ee od 2 1 @ Td 4 - 7) 


SELF 
LOCKING 


FLEXING 
—— HINGE 








Quarter-turn connects .. . 


terminal block without solder, lugs or crimping 


=A 


SELF -CLINCHING 
otary \ m i h terminal wedges wire ends I 

F sctiongiies ‘es, Niching ee. Sax to posi 3 by togsle actior Self-locking clinching nut . 

Slopmg side vedge and busbar wall grip conductor so tl for sheet metal 

strands carry curre! vailable with 2 through 
blocks tak¢ iT es Wy ) o. | handle up 
vithstand to 22 iclectt reng 25 v betw 
3000 v from terminal to base. Prices range from about 12¢ to $1. n sheet wi 
ich in quantiti 1} or more. From stock. Camblock C orp, king desi 
Div Willor Mfg Corp, 825 Bronx River Ave, New York 72 tion of semi 


Circle 14, Reader Service Card 


1uses 


hank when 
ec 


Mad 


inl pper nd 
Penn Engineering & Mfg Corp, Dovles 
town, Penna 
16, Reader Service Card 


Nickel composition plating . 
paint like consistency 1S brushed di peed « I r sprayed 
metal or copper to provide resistance to corrosion 


| 
abrasion. Plated mild steel will serve in many appli ns wher Metal omey finish . 
only stainless ild be used. Heated by furnac« uctior ipplhied 1 1 powder om 

165 xothermic, natural gas « vdrogen t in : oO th 
reducing atmospher rj us tr brazed into 


Ise 1 ] <] ies frol ) > to 0.005 in 
ind met! ot phi 10 \ppli 


buffing and 


tmosph 
itmMos] 


irbide = precipi . minute I ld m a_ nick 


Resulting 1005 to more than 0.007 i finish fused to bass 


said te resistan to abras 


on, corrosion and oxidation 


Hard surface may be ground for cutting tool edges and 


polished for bearing surfaces, yet is flexible because of nickel matri 


In 

Nickel plating compound lists for $8.55 pe 

idditive, $35.7 lb. Immediate delivery on pint, quart half Stainless Processing Div, Wall 

ind galle mntaine Todco, PO Box 229, Whittier, Calif ( ace Corp, 19345 John R St, Detroit 3 
Circle 15, Reader Service Card Circle 17, Reader Servic 


r lb; with tungsten carbid ind 
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Frankly, 


we're in the dark... 


Since we started making glass 
spheres in 1914, they’ve been used 
primarily for reflective paints. You 
see them in use in highway signs 
and in the road stripes that glow in 
the beam of your headlight. Now, 
with increased capacity, we are 
looking for new, different uses. 


Can you use glass spheres, abso- 
lutely uniform in size and quality, 
in diameters available from .040” 
to .0025”. They possess unusual 
compressive strength, combined 
with heat resistance, and electrical 
insulating properties. 


They are the most inexpensive 
spherical objects to our knowledge. 
We can even make them moisture 
resistant. 


Do any of their properties suggest 
a use to you? Samples and all the 
data we have are yours on 
request. 


POTTERS BROS. INC. 
Carlstadt, N. J. 
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MATERIALS 
PROCESSES... 











TFE films cure at 300 F... 


or less in two dispersions for application 
of the 
face to 


lubricating, Ccorrosion-resistant sur 
materials, such as 
wood, rubber, plastics and light metal 


heat-sensitive 


Composed of specially-processed TFE par 
ticles suspended in a liquid carrier, disper 
sion is applied with a spray gun using 35 
to 50. psi pressure, followed by air-drying 
or infrared or oven-curing, depending on 
formulation. TFT 


on industrial machinery to 


resins mav now be used 


colle 


and corrosive ele 


avoid tion 


of dirt, excessive grease 
ments, as a coating for molds, gaskets and 
bearing, gas and fuel injector pumps, busi 
tools 
mowers. Introductory packages, containing 


ness machines, garden and power 


enough material to coat 5000 sq in. of 
surface, are offered at $4.25 per Ib ($4.5 
west of the Rockies). $2 
lb in quantity. From stock 
loids Co, Port Huron, Mich. 
Circle 18, Reader 


60 to $3.10 per 


Acheson Col 


Service Card 


KEY WAY 


USTOMER 


Shear-key cylinder mounting... 


a modification of a regular mounting style, 


alignment of cylinder in 


into 


permits positive 


1 keyway milled 


mounting surface 


and has standard for all 
offered 
by this firm taken 
bv key bolts, 
particularly desirable where max operating 
stroke 
thickness is machined to close 
that keyway can be pre 
milled without affecting fit. Hannifin Co, 
Dept 126, 501 S Wolf Rd, Des Plaines, 
Ill. 


been adopte d as 


surface-mounted square cylinders 


Majority of thrust is 


rather than by mounting 


pressures and short vlinders are 


Key 


tolerances so 


used 


Circle 19, Reader Service Card 


4-hp automatic transmission . . . 
for small motorized has 
forward 


vehicles on 


and one und a 
Input shaft has max 
capacity at 2400 rpm 


2600 hi 


reverse speed 


neutral position 
Life expectancy is 
said to be 
tical shaft ['ransmission, which 
weighs 13 lb, is permanently lubricated 
Cizek Mfg & Dist Co, Clutier, Ia. 

Circle 20, Reader Service Card 


May be used on ver- 


engines 





YoU CAN 
SAVE TIME, 
TROUBLE 


AND COSTS 
with 


| Zoyanat-ve! 


Tubes... 


* Save Time 


We have a huge stock of dies 
and, when needed, tooling’s 
fast. We also avoid delays 
by making our own electric- 
ally welded steel tubing, sizes 
from 5%" to 3” OD. 


* Save Trouble 


Long, active experience with 
all tube forming processes 
and high standards of quality 
control make sure your orders 
will be complered right. 


* Save Costs 

It’s routine for formed tubes 
parts to deliver top perform- 
ance, save weight, cut costs. 
Steel, copper, brass, aluminum 
or stainless tubing fabricated 
in %” OD to 6” OD sizes; from 
20 to 11 ga. metal. 


Formed Tubes, Inc. 
1007 Prairie, Sturgis, Michigan 


Write for FREE Booklet 
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Miniature titanium hose. . . 
produced from 0.010-in. thick strip and 
formed into a flexible interlocked tube 
with 0.50 in. ID is available in com- 
mercial quantity. Has 0.115 in. OD 
Originally developed as casing for control 
wires in an atomic reactor, miniature 
flexible interlocked hose is widely used 
is casing for capillary tubes in tempera 
ture-sensitive controls. Smaller size permits 
further miniaturization of such control 
elements. Flexonics Corp, Maywood, IIl. 
Circle 21, Reader Service Card 


Heavier platings... 
ire offered on premium grade brass 
plated steel in 24-in. widths and standard 
grade brass-plated steel in 32-in. widths 
Brass finish is protected with a clear baked 
resin film that does not limit fabricating 
properties of the metal. Can be formed 
into many shapes. Available in bright 
ind satin finishes and unpolished, with 
heavy brass surface to permit polishing 
fabrication. Material cost savings 
ire said to be 25% or more. American 

Nickeloid Co, Peru, IIL. 

Circle 22, Reader Service Card 


Flush latch coupling. . . 
for cylindrical structures assembles with 
two screws and is said to be as strong as 
the section it joins Low cross-section 
leaves max interior, even in the joint 
Load is distributed equally around 
rcumference Permits infinite num 
‘f relative positions between sections 
being joined, without requiring extremely 
lose tolerances. Said to adapt to the use 
of a seal. Shown disassembled. Marman 
Div, Aeroquip Corp, 11214 Exposition 

Blvd, Los Angeles 64. 

Circle 23, Reader Service Card 


Miniature contactor .. . 
switches loads to 60 amp at 30 v de with 
ontrol signals as small as 2.7 w. SPST, 
double-break contacts are normally-open or 
normally-closed. Handles starting surges to 
150 amp for 300 millisec. Double-throw 
rsion is available with contacts derated 
to 20 amp. Withstands shocks of 30 g 
and vibrations of 10 g to 500 cps Open 
unit measures 14} x 44 x 143 in. and weighs 
2 oz. Hermetically sealed unit measures 
18x 1x24 in. and weighs 4 oz. Potter 
& Brumfield, Inc, Princeton, Ind. 


Circle 24, Reader Service Card 





CAMLOC low cost/light weight 


SF series 


Camloc’s new small, lightweight 5F Series features 
high strength-weight ratio plus the quick-operating 
advantages of a %4-turn fastener...in a size and 
weight that offers new design possibilities to orig- 
inal equipment manufacturers! Particularly adapt- 
able to thin materials and miniaturized equipment 
like airborne electronics, small electro-mechanical 
and computing devices and communications com- 
ponents. Ideal for attaching lightweight components 
in “packaged” equipment or for holding access 
panels on everything from washing machines to 
radar units. 


Offered in many 
different head styles. 
Complete specifica- 


a va q mn LOC 


CAMLOC FASTENER CORPORATION 


62 Spring Valley Road, Paramus, N. J. 


WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL. 
FORT WORTH OFFICE: 2509 W. BERRY ST., FORT WORTH, TEXAS 
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IN \VISIBLeE 


“The Hinge That Hides Itself’’ 


Soss Invisible Hinges enable you to do a 
better job whether you re designing a 
rocket to the moon or a new typewriter. 


NO PROTRUDING HINGE BUTT 


- Me 3 


a 
TiN 


pletely hidden from 


Soss Hinges are com- 
view 
when doors or lids are closed 
They are the only hinge that creates 
the flush, smooth streamlined surfaces 
sonecessary for modern design. Unique 
Soss Hinges are available in a wide 
size range to meet every requirement 
For complete details, prices and free 
illustrated catalogue, write today to 


OSS MANUFACTURING 
COMPANY 
Department 210, P.O. Box 38 
Harper Station, Detroit 13, Michigan 
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Multiple-section flow valves... 
are rated for pressures to 2000 psi. Pro 
vide directional control of pump flow to 
and from actuating cylinders and hydrauli 
More than 


motor can be operated simul 


motors one cviinder ot 
hydraulic 
taneously in a positive sequence regardless 
Shifting an 


section to provide pressure oil for a cyl 


of relative loads operating 


inder or hydraulic motor results in return 
oil being ported through next section as 
rated 
At max flow 


pressure drop is 5 and 10 psi, with 100-T 


pressure oil. Offered in two series 


25 and 35 gpm max flow 


oil and spools centered 
with 1 to 10 
ating 


Can be supplied 
Actu 
may be assembled in any 
Oil leakage infiltration of 


foreign matter are minimized by neopren 


operating sections 
sections 
sequence and 
ring and wiper seals on stem of each ope 
Sundstrand Hydraulic Div, 
Sundstrand Machine Tool Co, Rockford, 
Ill. 


ating section 


Circle 25, Reader Service Card 


Up a 


Vibration isolation system . . . 


absorbs vibration through a network of 


stainless steel cable Maintains pre 


scribed angular position in relation t 


unit being isolated, is efficient at am 
altitude 


sustained high g loadings si 


and, in tests, is said to hay 
ipe I imposed on 
loadings S\ holds 
unit rigidly, permitting only straight-line 


itself 


high vibratory stem 
motion, but is completely flexible 
Vibration 


low 


can be controlled in high or 


frequency by varying cable length 


diameter, materials from which it is made 
or number of suspension loops used, or | 
prestress. All 

sembly withstands temperatures from —§ 
to 500 F. T R Finn & Co, 200 Central 
Ave, Hawthorne, NJ. 


Circle 26, Reader 


varying amounts of metal a 


Service Card 


TESTING 


... from components 
to complete systems 


ENVIRONMENTAL 
CLIMATIC 
CHEMICAL 
ELECTRONIC 
RELIABILITY 
NUCLEAR 
QUALIFICATION 
HYDRAULIC 
PNEUMATIC 
PHYSICAL 
METALLURGICAL 


Inland offers a complete range of testing 
facilities simulating the rugged conditions 
under which tomorrow’s components and 
products must perform. We welcome your 
challenge to design and perform special- 
ized tests 


INLAND TESTING LABORATORIES 


COOK TECHNOLOGICAL CENTER 
6401 OAKTON STREET, MORTON GROVE, ILL. 


1482 STANLEY AVENUE, DAYTON, OHIO 


CIRCLE 66 READER SERVICE CARD 


Here’s how you can 


MERCHANDISE 
| YOUR | 
ADVERTISING 


vith these handy 9” by 12” 








folders 


Keep your sales, management 
and distribution people informed 
on your advertising. Circulate pre- 
prints, reprints, schedules and 
other material in these folders, 
and make your advertising dollars 
work over and over for you 


Write for illustrated folder and price list 
Promotion Dept 


McGraw-Hill Publishing Co., Inc 
330 West 42nd Street, New York 36, N.¥ 


Room 2700 
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NEW LITERATURE 


Modern Materials—Vol 1 


Edited by H. H. Hausner, Academic Press Inc 
111 Fifth Ave, New York 3. 402 pp, 61% x 9% 
hardbound. $12.50 

The new specifications of the space 
and the increa 
make the de 


new 


age, the nuclear agc 
ingly finicky consumer 
signer reach out for materials 
many of them far outside the averag 
stock list only a few short vears ago 
This book, one section of which wa 
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is first of a series planned to 


previewed in Propuct 


Glass and Ceramic Fibers,” 


rm 71) 
p ), 


provide the designer with up-to-date 
If the 
volume is typical, it will certainly suc 


information he needs. current 
aim Indeed, the onh 

iticism of this book might be that it 
is a bit ahead of date. Several mat 
they 


commercial, are, in fact, still 


ceed in its 


rials, described as though 
fully 
experimental 
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Materials covered, in separate 


ters, each written by an expert 
ne ld, ITC 
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chap 
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papers, CcTall scTHICON 
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How to Supervise People 


A. M. COOPER, Industrial Consultant and 
Training Specialist. Published by McGraw-Hill 
Book Co Inc, 330 W 42nd St, New York 36 
8 x 5, 250 pp. $4.95 


All typical jobs 


pline, preventing accidents, promotin 


+ 


and hiring, disci 


imwork, training workers, delegating 


iuthority and labor relations are co 


eed. Examples of typical problems 


| 

ind specific solutions now being used 
in general practice are also included 
The book will be useful to superviso 

uperintendents and executives It 
provides workable principles and meth 
ds for building morale, cooperation 
ind productive capacity among sub 
ordinates and for developing their own 


leadership potential 


Drafting Standards 
For Plastics 


Official designation 
842 x 11 
18. $1.50 


ASA Y14.11-1958, 22pp 
ASME, 29 W 39th St, New York 


Answering a long-felt nm 
derlining the importance of 


plastics as engineering materia 


standard covers both mold 


new 
part design. It’s one of 17 section 
the Drafting Standards Manual 
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Manufacturer who published following 
literature asked that requests for copies be 
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recognized 

the world over 

as the standard of 
quality in sleeve 
bearing lubrication! 


@ Write for descriptive brochure 


5319 E. Outer Dr. y ~ 
Detroit 34, Mich. Suidwick 
ones Ea oe A 
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Corrects Misalignment All Ways 
This shaft is raised 5° to 10° out of align- 
ment to make contact with the film in the 
Diebold Microfilm Camera. Smooth operation 
of this shaft is imperative 

—no hesitation or binds 

allowed 


The single ball in the 
HEIM Unibal® 
* Spherical Bearing oscillates 
freely in all directions, and, depending on the 
type of mounting, can correct a misalignment 
of as much as 30°. Available 
quickly in a wide range of stock 
sizes at costs far lower than spe- 
Cially made parts 


FAIRFIELD 
CONNECTICUT 





RESPONSIBILITY, 
and now 


AUTHORITY 


The American economy is changing, and to a large 
extent you engineers are responsible. 

Look at the events of the past two years. Early in 1957 
we were riding high. As summer faded into autumn, big 
minus signs appeared all over the business front. Capital 
spending contracted, men were laid off, we were heading 
for a recession, and the coming year looked sour indeed 

We've had six to eight months of shaking down and 
readjustment. Things are definitely on the upgrade now 
But the amazing thing is that while many divisions of 
industry felt the pinch, there has been little or no letdown 
in product development. Quite the contrary; producer re 
search and development budgets are expanding and the 
new products and techniques daily reaching the market 
place are a major influence for business recovery 

The engineer, and particularly the product design and 
development engineer, is assuming a place of importance 
only recently appreciated by economists and bankers and 
politicians. As technical publishers we have felt this 
remarkable change very strongly. 

The engineer’s interests have broadened—he is morc 
critical and more vocal. He’s far more likely to write the 
editor about an article or item we have published. He may 
ask a question, or take issue with an opinion, or simply 
offer his own thoughts on a related subject. Our editors 
currently get more letters from readers in a day than the 
used to receive in a month. 

This is as sure a measure of social responsibility as we 
know. Engineers and scientists never worried about th« 
applications of their work—that was the executive's or 
maybe the politician’s problem. But now the engineer or 
scientist gets blamed for decisions and events he never 
even knew about, in areas he never felt any responsibility 
ror. 

But responsibility can’t exist long without some authority 
to make it stick, and engineers are rapidly picking up the 
driver's reins. As publishers we forecast this change, and 
adopted a weekly publishing schedule—the engineer needs 
more news faster—we broadened our subject coverage to 
include news reports and articles from all over the world, 
from all industries, and especially from the research and 
development centers here and abroad. 

You called for this extension of our services and we're 
delighted to comply. The editorial staff is better read, 
more widely traveled, and better informed. They have to 
be; we serve a far more socially responsible reader AH 
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Plastic springs for gentle pressure 


Four unusual cushioning devices, of 
which two types are pictured here, rep- 
resent design innovations that might 
well have application far outside their 
original field. Developed in France, 
and now available for sale or manufac- 
ture through Pegasus International 
Corp, One East 53rd St, New York 22, 
these spring-action devices are specifi- 
cally aimed at replacing the old cotton 
plug used to hold pills in place during 
shipment. But they demonstrate four 
approaches to a common problem. In 
addition to the two pictured, there are 
a three-pronged unit and a lightweight, 
cylindrical type made of plastic foam. 
The latter, of course, comes closest to 
duplicating the cotton plug but, because 
it can be permanently attached to the 
bottle closure, presents no difficulties 
in removal. 


Followups 
What's the latest in wrist 
watches, engineered tie 
clasps, industrial materials 
for consumer use? Here, as 
followups on items we've 
run in the past year, are new 
developments: 
@To the alarm-timers, 
workable slide rules and 
electric connectors designed for use as tie clasps (PE—FYI, Oct 
21 ’57; May 19 ’58, July 28 58), Baby Slide Rule Co, Box 9, East 
Lansing, Mich., adds the meshing gears pictured here with match- 
ing cuff links. They're goldplated, priced at $4.75. 

e To the array of new wrist watches that ranges from a mechanical 
(PE— Dec 9 ’57, p 12) to nuclear, Gruen now brings “the world’s 
thinnest watch”—vs in. from front to rear, in Executive ($59.50) 
Majesty ($89.50) and Nobleman ($195.00) models. 

@ Headed for the dinner table is a material that got its start with 
missile nose cones: Corning’s Pyroceram (PE—Mar 17 '58, p 87). 
Its thermal shock resistance, says Corning, permits design of “all 
purpose” cook-and-serve housewares that can go right from the 
flame to ice water without cracking. Preliminary designs are now 
being market-tested in New England. 
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WHY 
DON'T THEY 
RESEARCH and DEVELOP... 
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. . a device that would au- 
tomatically eject the igni- 
tion key of a car when not 


WWW A1d3a SSAINISNE 


in use. This would serve as 
a constant reminder to the 
driver to take the key with him when leaving the car, thus reduc- 
ing the number of car thefts, locked-out drivers and accidental 
startings by children. —N Kovuracos 
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. A screen-mending compound for 
window and door screens. A suitable plas- 
tic dissolved in a volatile solvent and 
metal colored could be sprayed from an 
aerosol bomb to make a cobweb type of 
patch over a hole or tear in the screen. 
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—R S Barnett 


Use Form On Reverse Side for 
More Product & Development Data . . a power-driven line remover for streets and roads. The machine 
should be capable of sanding, wire-brushing or scraping centerline 
paints from asphalt or cement highways. Most city and state 
highway departments are changing traffic patterns often enough to 
make such a machine very worthwhile. Inadequately removed lines 
are a hazard to driver and pedestrian alike. —H Wiaston, Jr 
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. a portable typewriter suitable for lettering large engineering 
drawings. The machine might slide on bars which automatically 
move the machine one space after each letter is typed. No roller 
is necessary—the type bars swing around and slap the inked rib- 
bon down against the drawing paper. Vertical motion after each 
line of type might be accomplished by moving the bars relative to 
the drawing board. This would do fast, neat lettering just where 
you want it. —F. O. Dorezat 
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Heve you o pet subject but neither the time nor inclination to do the neces- 
sary R & D? Product Engineering will welcome (and pay $10 each for) similer 
ideas based on known scientific principles but lacking an inspired manufacturer 
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on the world’s fg 
powerful 
turbojet— 


£ 


ta cae or 


hak: 


FAFNIR © 
breaks the — 
“bearing 

barrier!’’ 


Breaking the sound barrier is duck 
soup for planes equipped with the 
mighty Pratt and Whitney Aircraft 
J75, our most powerful production 
turbojet. 


A far tougher “barrier” was the 
problem of meeting main rotor bear- 
ing specifications. Conventional 
bearing construction couldn't take 
the loadings and temperatures en- 
countered in such an application 
Pratt and Whitney Aircraft looked 
to Fafnir for help. 


Result: custom-designed and cus- 
tom-built bearings tailor-made for 
the J75 main rotor mounting. Fabri- 
cated of vacuum-melted steel, these 
bearings feature intricate, split inner 
ring construction. Tolerances are 
held to millionths-of-an-inch 


This masterpiece of bearing engi- 
neering is another example of how 
Fafnir research and production fa- 
cilities are geared to the increasingly 
complex needs of the aircraft engine 
and airframe industries. Worth bear- 
ing in mind when you hit a “bearing 
barrier!” The Fafnir Bearing Com- 
pany, New Britain, Conn. 


Faftnir J75 Main Rotor Bearing, ‘ - 
23 Fafnir bearings used in P&WA ie The Pratt and 


‘ } . Each of these super Whitney Aircraft 
AIRCRAFT BEARINGS precision bearings | 


ontunsentiaain J75 turbojet, 
: me F Fafnir-equipped, 

farmers pie gear packs 20,000 
uot trap . , P ' aS a ale es , : pounds of thrust 
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Designing gasoline- 
powered eguipment 
to 9 hp? 


Save yourself board time! Briggs & Stratton's 
fully staffed C ulting Engineering Service may 


already have the answers to probie youre now 



















Avoid the expense of modifications! Choose from Easy starting, rugged construction, lasting de Protect your product's performance. Brigg 
‘ 1 vertical and horizontal shaft mod pendability. Proven by the n f Briggs & tratt yinta : j-wide networ 
Sstratt eng, es nov 
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Let the engine be your guide 


Specify Briggs & Stratton 4-Cycle Engines 






If you’re designing gasoline-pow- to meet nearly every power re- in use throughout 
ered equipment to 9 hp, you’ll be quirement. To mention a few of the the world! 
time and money ahead when you modifications offered—re-wind and 
power it with a Briggs & Stratton electric starting ¢ flange for direct 
engine. mounting * built-in gear reduction 
These dependable 4-CYCLE en- * automatic choke ¢ fuel pump °¢ 
gines are available in a wide range manually operated clutch * and an > 


of models with optional equipment L.P.G. fuel system for many models. 
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BRIGGS & STRATTON 







Write today for full details — 


Briggs & Stratton Corp. 


MILWAUKEE 1, WISCONSIN 








The leader, too, in automotive locks, keys and related equipment 


